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Sanxtarg  ^mttirxit  of  (^xtui  §rttaxn. 


POBMATIOW  or  THE  IlTBTITUTB. 

The  increasing  importance  attached  to  Sanitary  Science  and  the 
recognised  position  it  was  assuminc;  in  the  public  mind,  appeared  to 
the  promoters  of  the  Sanitary  Institute  fully  to  justify  the  formation 
of  a  National  Society,  the  object  of  which  should  be  to  devote  itself 
exclusively  to  the  advancement  of  all  subjects  bearing  upon  Public 
Health.  In  furtherance  of  the  objpct,  a  meeting:  was  held  at  St. 
James's  Hall,  on  the  13th  of  July,  1876,  at  which  His  Grace  the  Duke 
of  Northumberland  presided,  when  it  was  unanimously  resolved : — 

First — "  That  in  the  opinion  of  this  meeting  the  sanitaiy  condition 
of  this  country  is  still  very  unsatisfactory,  and  that  further  legislation 
is  necessaiy  with  a  view  to  its  improvement ;  and  that  for  the  purpose 
of  collecting  and  imparting  information  upon  all  matters  connected 
with  the  subject  of  *  Public  Health  '  a  Society  be  now  formed,  to  be 
styled  *  The  Sanitary  Institute  of  Great  Britain.'  " 

Second — "That  the  gentlemen  whose  names  are  appended  be 
requested  to  act  as  a  Committee  (with  power  to  add  to  their  number) 
for  the  purpose  of  carrying  out  the  previous  resolution  and  of  report- 
ing to  an  adjourned  public  meeting  to  be  held  during  the  second  week 
in  October  next."* 

The  Committee  appointed  to  report  upon  the  subject  considered  it 
would  add  greatly  to  the  usefulness  of  the  Institute  if  Mayors  of 
Boroughs,  Chairmen  of  Local  Boards,  Sanitary  Authorities,  Medical 
Officers  of  Health,  and  all  who  have  to  administer  the  Public  Health 
Acts,  would  associate  themselves  with  the  Institute,  either  in  their 
individual  or  corporate  capacity,  and  take  part  in  its  proceedings.  By 
thus  bringing  their  united  knowledge  and  experience  to  bear  upon 
Sanitary  matters,  the  laws  relating  to  the  same  would  become  better 
known  and  be  more  efficiently  administered. 

Basis  or  thb  CoirsTiTunoir  ot  the  LrsTiTUTB. 

SEonoir  I. 

OharUr  of  Tnoorporatumi  Memberships  and  Oovemment  of  the 

Institute. 

As  soon  as  practicable  a  Charter  of  Incorporation  shall  be  obtained, 
as  it  will  facilitate  some  portions  of  the  work  of  the  Institute,  more 
especially  the  examinations  as  set  forth  in  Section  II.  Until  a  Charter 

*  An  adjourned  public  meeting  was  held  on  the  14th  of  March,  1877,  when 
the  report  was  unanimously  adopted  and  a  Ck)uncil  subsequently  appointed 
to  carry  it  into  effect 
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is  obtained,  the  examinationB  shall  be  continued  as  heretofore,  and  a 
Eegister  of  persons  certificated  as  competent  to  act  as  Local  SKirveyors 
and  Inspectors  of  Nuisances  shall  be  formed. 

The  Institute  shall  consist  of  Fellows,  Members,  Associates,  and 
Subscribers. 

Fellows  shall  be  elected  bj  ballot  by  the  Council,  and  shall  include 
scientific  men  of  eminence,  persons  of  distinction  as  Legislators  or 
Administrators,  and  others,  who  have  done  noteworthy  Sanitary  work. 

Fellows  are  only  elected  from  among  the  Members,  and  they  must 
have  been  Members  for  at  least  one  year  before  they  are  eligible  for 
election  as  Fellows. 

All  Fellows  shall  pay  a  fee  of  Ten  Guineas  on  taking  up  the 
Fellowship,  and  such  tee  shall  entitle  the  Fellow  to  all  the  privileges 
and  advantages  of  the  Institute  for  life  without  further  payment. 

Any  person  proposed  by  three  Fellows  or  Members,  shall  be  eligible 
for  election  as  a  Member  of  the  Institute. 

Members  shall  be  elected  by  ballot  by  the  Council,  and  shall  be 
eligible  to  serve  on  the  Council,  and  to  vote  at  all  Elections  and  Meet- 
ings of  the  Institute.  The  admission  Fee  payable  by  a  Member  shall 
be  Three  Guineas,  and  the  Annual  Subscription  Two  Guineas. 

Medical  Officers  of  Health  and  Medical  Men  holding  Certificates 
in  Sanitary  Science  from  any  University  or  Medical  Corporation 
shall  be  entitled  to  be  enroUed  as  Members  of  the  Institute  without 
Admission  Fee. 

Members  desirous  of  becoming  life  Members  may  do  so  on  payment 
of  Ten  Guineas  in  lieu  of  the  Annual  Subscription. 

All  persons  who  have  passed  the  Examination  and  received  the 
Certificate  for  Local  Surveyor  from  the  Institute,  shall,  by  virtue  of 
having  so  passed,  become  Members  of  the  Institute  upon  the  payment 
of  Five  Guineas  (without  Annual  Subscription),  in  addition  to  the  fee 
paid  for  the  Examination. 

Any  one  proposed  by  two  persons,  either  Fellows,  Members,  or 
Associates  of  the  Institute,  shall  be  eligible  to  be  elected  as  an  Asso- 
ciate of  the  Institute,  the  election  to  be  by  ballot  by  the  Council.  The 
Admission  Fee  payable  by  Associates  shall  be  Two  Guineas,  and  the 
Annual  Subscription  One  Guinea. 

All  persons  who  have  passed  the  Examination  and  received  the 
Certificate  for  Inspector  of  Nuisances  from  the  Institute,  shall,  by 
virtue  of  having  so  passed,  become  Associates  of  the  Institute  upon 
the  payment  of  Three  Guineas  (without  Annual  Subscription),  in 
addition  to  the  fee  paid  for  the  Eaotmination. 

Persons  of  either  sex,  interested  in  the  advancement  of  Sanitary 
Science,  shall  be  entitled  to  be  enrolled  as  subscribers  on  payment  of 
One  Gniuea  annually. 

Donors  of  Ten  Guineas  and  upwards  shall  be  entitled  to  be  enrolled 
as  ''  Life  Subscribers,"  with  all  the  privileges  and  advantages  of  Annual 
Subscribers  without  further  payment. 

Fellows,  Members,  Associates,  and  Subscribers  shall  be  entitled  to 
attend  and  to  take  part  in  the  discussions  at  all  meetings  and 
Congresses  of  the  Institute,  and  shall  have  free  admission  to  any 
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Conversazioiie  giren  by  the  Institute  and  Exhibitions  of  Sanitary 
Appliances  held  in  connection  with  the  Institute  as  long  as  they 
continue  to  pay  their  Subscription. 

Holders  of  Half-Guinea  Congress  Tickets  are  entitled  to  the  use  of 
the  Beception  Boom  in  the  town  of  meeting,  to  admission  to  the 
Presidential  and  other  Addresses,  to  all  the  Meetings,  to  the  Exhi- 
bition of  the  Institute,  and  to  any  Conversazionegiyen  by  the  Institute. 

The  Institute  shall  be  governed  by  a  President,  vice-Presidents, 
and  a  Council  of  Twenty-four,  consisting  of  Fellows  and  Members  oi 
the  Institute,  of  whom  not  less  than  two-thirds  shall  be  Fellows. 
The  Council  shall  be  chosen  hv  the  Fellows  and  Members.  One-fourth 
of  the  Council  shall  retire  annually,  and  shall  not  be  eligible  for  re- 
election for  one  year. 

The  first  President  of  the  Institute  shall  be  His  Grace  the  Duke 
of  Northumberland.  Future  Presidents  and  Vice-Presideiits  shall  be 
elected  by  the  Council.  The  Council  shall  have  the  power  of  electing 
Honoraiy  Members  of  the  Institute,  Honorary  Foreign  Associates, 
and  Corresponding  Members  of  the  Council. 


Section  II. 

Objects  of  the  InstittUe. 

To  devote  itself  to  the  advancement  of  Sanitary  Science  and  the 
diffusion  of  knowledge  relating  thereto. 

To  examine  and  to  grant  Certificates  of  Competence  to  Local 
Surveyors  and  Inspectors  of  Nuisances,  and  to  persons  desirous  of 
becoming  such  or  of  obtaining  the  Certificate.  The  Examinations 
shall  be  held  at  such  times  and  in  such  places  as  the  Council  may 
direct. 

A  Board  of  Examiners  shall  be  appointed  by  the  Council ;  such 
Board  shall  consist  of  gentlemen  representing  Medical,  Chemical, 
and  Sanitary  Science,  Engineering,  Architecture,  and  Sanitary  Juris- 
prudence. 

The  Examination  for  Local  Surveyors  shall  include  a  competent 
knowledge  of  the  Statute  relating  to  Sanitary  Authorities,  of  Sanitaiy 
Science  and  Construction,  and  of  Engineering. 

The  Examination  for  Inspectors  of  Nuisances  shall  comprise  the 
elements  of  Sanitary  Science,  together  with  Sanitary  Construction 
and  the  Statutes  relating  to  the  prevention  of  disease  and  the  sup- 
pression of  nuisances  injurious  to  health. 

Fees  shall  be  charged  for  the  Examinations,  and  a  Certificate  of 
Competence,  signed  by  the  Examiners,  shall  be  granted  to  successful 
candidates,  entitling  them  to  be  designated  as  *'  Certificated  by  the 
Sanitary  Institute  of  Great  BritaLn." 

A  Congress  shall  be  held  by  the  Institute  for  the  consideration  of 
subjects  relating  to  Hygiene  at  such  times  and  places  as  the  Council 
may  direct. 
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Exhibitioiis  of  Sanitary  Apparatus  and  Appliances  shall  be  held 
from  time  to  time  as  the  Council  may  direct. 

Pellows,  Members,  Associates,  and  Subscribers  shall  have  the  right 
of  Eree  Admission  to  the  Exhibitions  of  the  Institute  whenever  they 
are  open.    All  fees  payable  by  Exhibitors  and  the  Public  shall  be  / 

fixed  by  the  Council  and  belong  to  the  Institute.  ^ 

A  Catalogue  shall  be  published  under  the  direction  of  the  Council 
as  a  permanent  record  of  the  Exhibitions. 

The  Institute  shall  take  such  steps  as  may  be  within  its  power  to 
obtain  a  complete  registration  of  sickness,  especially  of  preventable 
diseases. 

The  Institute  shall  endeavour  to  secure  the  services  of  medical 
men  and  others  specially  qualified  to  give  lectures  on  subjects  relating 
to  the  prevention  and  spread  of  disease. 

The  Institute  shall  encourage  the  formation  of  classes  for  technical 
instruction  in  Sanitaiy  Science  in  such  a  way  as  may  seem  advisable 
to  the  Council. 

A  Library  shall  be  formed  in  connection  with  the  Institute. 
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ANNUAL  REPORT  OF  THE  COUNCIL 

POE  1884-5, 


SiKOE  the  establishment  of  the  Institute  in  1876,  Sanitary  Science 
has  been  making  steady  and,  latterly,  rapid  strides ;  and  is  now 
generallj  recognized  as  one  of  the  most  important  subjects  of  the  day. 
The  Council  cannot  but  feel  that  this  is  in  a  measure  due  to  the 
efforts  made  by  the  Sanitary  Institute  and  kindred  societies  to 
awaken  public  interest,  and  diffuse  Sanitary  knowledge  throughout 
the  country.  The  gigantic  scale  of  the  International  Health  Ex- 
hibition last  year  is  a  standing  proof  of  the  rapid  progress  of  this 
comparatively  new  science. 

This  is  the  Eighth  Beport  that  the  Council  have  had  the  pleasure 
of  laying  before  the  members,  and  it  is  with  much  satisfaction  they 
note  that  the  Institute  is  keeping  pace  with  the  Science  which  it  is, 
and  has  been,  so  instrumental  in  promoting. 

A  comparison  of  the  cash  statement  with  the  similar  ones  made  in 
previous  years,  shows  a  very  considerable  increase  in  the  regular 
income  of  the  Institute  from  Fees  and  Subscriptions.  The  ex- 
penditure, although  necessarily  increasing  with  the  growth  of  the 
Institute,  has  not  increased  in  the  same  proportion,  and  the  Council 
have  consequently  been  able  to  make  a  vote  towards  the  completion 
of  the  valuable  experiments  which  are  being  carried  out  by  the  Cowl 
Committee.  These  experiments  will  be  referred  to  in  a  subsequent 
portion  of  the  Eeport.  The  large  expense  connected  with  the  Exami- 
nations is  partly  due  to  the  issue  of  Circulars  to  the  Local  Sanitary 
Authorities. 


18  AWSVAL  BEPOBT 

The  Congress  was  held  in  Dublin,  and  it  is  worthy  of  note  that  in 
two  oonseoutiye  years  the  meetings  of  the  Institute  haye  been  held, 
the  one  in  the  largest  commercial  city  of  Scotland,  and  the  other  in 
the  capital  of  IreLmd. 

The  invitation  to  Dublin  was  forwarded  bj  Lord  Brabaeon,  and 
signed  by  representatives  of  all  the  leading  Societies,  and  by  most  of 
the  prominent  and  influential  residents  in  the  city. 

The  Congress  commenced  on  September  30th,  and  was  presided 
over  by  Sir  Bobert  Bawlinson,  C3<  An  account  of  the  meetings,  with 
the  various  papers  and  discussions,  will  be  published  in  Volume  VI. 
of  the  Transactions  of  the  Institute. 

His  Excellency  Earl  Spencer,  K.G.,  Lord  Lieutenant  of  Ireland, 
honoured  the  Annual  Dinner  by  his  presence,  and  the  Countess 
Spencer  showed  her  interest  in  the  proceedings  by  attending  one  of 
the  Sectional  meetings. 

Interesting  Excursions  were  made  at  the  dose  of  the  business  of 
the  Congress. 

Very  spacious  and  well-arranged  premises  were  provided  at  Balls 
Bridge  for  the  Exhibition,  and  although  its  distance  from  the  city 
made  it  necessary  to  provide  special  attractions,  the  number  of 
visitors  was  considerably  larger  than  at  any  other  Exhibition  of  the 
Institute,  35,000  persons  passing  the  turnstiles  during  the  nineteen 
days  it  was  open.    There  were  134  Exhibitors  and  900  Exhibits. 
The  Judges  awarded  1  Silver  Medal  presented  by  the  Exeter  Gas 
Company,  13  Bronze  Medals,  11  Special  Certificates,  and  64  Certifi- 
cates— ^the  Special  Certificates  being  awarded  to  articles  which  had 
received  Medals  at  previous  Exhibitions  of  the  Institute.    39  Exhibits 
were  deferred  for  further  practical  trial  and  testing;   the  result 
of  these  trials  will  be  reported  at  the  Anniversary  Meeting  in 
July,  when  all  the  Medals  and  Certificates  will  be  presented.    The 
proceeds  of  one  evening,  for  which  a  special  Edte  was  arranged,  were 
devoted  to  the  Dublin  Hospitals;  the  total  amount  raised  being  £430. 
During  the  past  year  the  Examinations  have  shown  even  more 
rapid  increase  than  other  sections  of  the  Institute,  and  the  Council 
are  encouraged  to  find  that  this  work  is  bearing  good  fruit.    The 
number  of  candidates  presenting  themselves  for  Examination  was 
more  than  double  the  number  in  any  previous  year. 
The  Examinations  have  been  brought  more  prominently  into  notice 
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bj  a  (SrcolAT  signed  by  Lord  Fortescue,  and  sent  to  nearly  2,000 
Local  Authorities  through  England,  Scotland,  and  L*eland,  calling 
their  attention  to  the  Talue  of  the  Certificate  granted  at  the  Exami- 
nation, as  a  reliable  guide  to  local  authorities  in  the  selection  of 
candidates. 

The  Examinations  were  held  in  June  and  November.  Li  June,  23 
candidates  presented  themselres;  6  for  Certificates  as  Local  Sur- 
Teyors,  and  17  for  Certificates  as  Inspectors  of  Nuisances.  4 
candidates  were  certificated  as  competent  to  discharge  the  duties  of 
Local  Surreyors,  and  15  as  competent  to  discharge  those  of  Inspectors 
of  Nuisances.  At  the  Examination  in  Noyember,  27  candidates 
presented  themselves ;  8  for  Local  Surveyors,  and  19  for  Inspectors 
of  Nuisances.  3  candidates  were  certificated  as  competent  to  dis- 
charge the  duties  of  Local  Surveyors,  and  12  as  competent  to 
diseharge  those  of  Inspectors  of  Nuisances. 

The  feasibility  of  some  co-operation  with  the  Association  of  Public 
Sanitary  Inspectors,  with  a  view  of  practically  enlisting  the  interests 
of  that  Association  with  the  work  of  the  Examinations,  is  being 
carefully  considered  by  the  Council. 

It  is  with  much  regret  that  the  Council  have  to  report  the  death  of 
Dr.  W.  J.  Collins,  who  was  among  the  first  Members  of  the  Institute, 
having  joined  at  its  commencement,  in  1876. 

Since  the  last  Annual  Meeting  there  have  been  elected  5  Eellows, 
18  Members,  5  Associates,  and  2  Subscribers.  The  numbers  on  the 
roll  of  the  Institute  were,  at  the  end  of  1884,  95  Fellows,  204 
Members,  37  Associates,  19  Subscribers,  and  30  Honorary  Foreign 
Associates :  total,  385. 

The  retiring  members  of  Council  are  Dr.  G.  DArcy  Adams ;  Dr. 
T.  W.  Grimshaw ;  Dr.  Charles  Kelly ;  Bowland  Flumbe,  v.b  j.b.a.  ; 
E.  C.  Bobins,  f.s.a.  ;  Edward  Vigers,  a.b.i.b.a.  The  following  gen- 
tlemen are  nominated  for  election  at  the  Annual  Meeting  to  fill  the 
vacancies  thus  created : — A.  Wynter  Blyth,  1£.b.o.s.  ;  Dr.  T.  Orme 
Dudfield;  Prof.  T.  Hayter  Lewis,  f.b.I3jl.  ;  Magnus  Ohren, 
▲.M  JirsT.o  J. ;  Henry  C.  Stephens,  v.cs. ;  and  J.  Edward  lingard, 
▲.HJiraT.oji. 

The  Committee  appointed  by  the  Council  to  carry  out  further 
experiments  on  Cowls  and  other  automatic  means  of  ventilation, 
reported  to  the  Council  that  they  had  completed  their  experiments  on 
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the  anemometers  and  air  meters,  bat  were  in  want  of  funds  to  carry 
out  the  experiments  on  Cowls. 

The  Council  resolved  to  grant  £150  to  the  Committee  to  enable 
them  to  complete  the  tests  and  experiments  on  the  Cowls. 

The  Committee  thereupon  fitted  up  the  necessary  appliances  at  the 
experimental  stage  erected  at  Kew  Observatory,  and  carried  out  a 
long  and  exhaustive  series  of  experiments  on  various  forms  of  cowls 
and  coverings  for  ventilating  pipes.  By  this  means  the  Committee 
have  obtained  a  large  amount  of  valuable  data  which  they  are  now 
engaged  in  tabulating  and  reducing  to  form  the  basis  of  their 
report. 

The  proposed  publication  of  an  abstract  of  the  writings  of  the  late 
Dr.  William  Farr,  which  was  mentioned  in  the  last  report,  has  met 
with  general  favour :  660  persons  have  sent  in  their  names  as  sub- 
scribers to  the  work.  Owing  to  the  amount  of  labour  involved  in 
selecting  and  arranging  the  matter  for  publication,  it  will  be  some 
months  before  the  copies  can  be  delivered  to  the  subscribers.  The 
price,  after  the  close  of  the  subscription  list,  will  be  raised  from  one 
guinea  to  thirty  shillings. 

In  June  the  Council  were  asked  to  co-operate  with  the  Parkes 
Museum  and  the  Society  of  Medical  Officers  of  Health  in  organising 
a  Conference  on  Domestic  Sanitation  at  the  International  Health 
Exhibition.  The  Chairman  of  Council  (Dr.  Alfred  Carpenter), 
Professor  W.  H.  Corfield,  and  Mr.  Ernest  Turner,  were  appointed  as 
delegates  from  the  Institute  to  a  joint  Committee  of  the  three 
Societies  to  carry  out  the  matter. 

The  Conference  lasted  for  a  week — from  the  9th  to  the  14th  of 
June.  An  account  of  the  meeting  will  be  published  in  Vol.  VI.  of 
the  Transactions  of  the  Institute.  All  the  papers,  with  the  dis- 
cussions which  followed,  are  printed  in  txtenso  in  Vol.  VIII.  of  the 
Health  Exhibition  Literature ;  they  will  not,  therefore,  be  reproduced 
in  the  Transactions  of  the  Institute. 

At  the  close  of  the  Health  Exhibition  the  Council  of  the  Institute 
brought  under  the  notice  of  H.E.H.  the  Prince  of  Wales  the  desi- 
rability of  forming  an  amalgamated  Health  Institute,  which,  although 
preserving  to  a  lai^e  extent  the  integrity  of  the  societies  working  in 
various  branches  of  sanitation,  might  combine  and  centralise  their 
actions. 
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It  was  mentaoned  in  the  last  Beport  that  the  Institute  had  asso- 
ciated their  offices  with  the  Farkes  Museum  ;  during  the  year,  twelve 
lectures  have  been  given  by  that  Institution,  which  the  Members  of 
the  Sanitary  Institute  have  had  the  opportunity  of  attending. 

The  Members  of  the  Sanitary  Institute  also  have  access  to  the 
valuable  Library  of  the  Museum,  which  has  lately  been  largely  in- 
creased by  the  addition  of  the  Health  Section  of  the  Library  of  the 
International  Health  Exhibition. 

The  Congress  and  Exhibition  this  year  will  be  held  in  Leicester, 
in  accordance  with  an  invitation  from  the  Town  Council.  The  prox- 
imity of  this  town  to  London  renders  it  yery  easy  of  access,  and  the 
Council  trust  that  the  Members  will  do  their  utmost  to  make  the 
meeting  as  successful  as  the  preceding  ones  have  been. 


ADDRESS 

By   Db.   Alfred   Cabpenteb, 

CBAXRUXS  OF   OOTIKOIL. 

Read  at  the  Annual  Meeting,  1885. 


Gentlismen, — ^It  now  becomes  my  duty,  as  the  Chairman  of 
yonr  Council,  to  make  a  few  observations  upon  current  events. 
At  our  last  annual  meeting  I  took  the  liberty  of  suggesting 
that  the  time  was  at  hana  for  some  more  defined  action  to 
be  taken  by  the  promoters  of  Sanitary  Science,  so  as  to 
endeavour  to  amalgamate  the  loose  sticks  in  the  sanitary 
world  into  one  powerful  bundle.  The  suggestion  has  been  taken 
up  in  various  quarters  and  favourabfy  considered  by  your 
Council,  as  well  as  by  a  number  of  those  who,  like  us,  are  more 
interested  in  the  general  welfare  of  the  public  than  in  pushing 
their  own  personal  claims  to  office.  I  hope,  therefore,  tnat  the 
day  is  not  far  distant  when  the  yearnings  of  one's  heart  may 
be  realised  by  the  establishment  of  an  institute  or  College  of 
Health  under  a  Royal  Charter,  having  a  defined  but  com- 
prehensive basis  ;  in  which  we  may  find  all  the  good  belonging 
to  The  Sanitary  Institute  of  Great  Britain,  with  the  advantages 
attached  to  the  ^^Parkes  Museum,"  the  National  Health  Society, 
the  Epidemiological,  and  the  Society  of  Medical  Officers  of 
Health,  with  similar  associations,  all  meeting  in  one  building,  each 
retaining  its  own  autonomy,  providing  lectures  on  a  large  scale 
for  the  instruction  of  the  masses  in  all  those  points  bearing  upon 
public  health  which  it  is  so  important  that  the  public  should  be 
properly  instructed  in;  and  also  having  the  direction  of  en- 
quiries as  to  the  causation  and  production  of  enthetic  disease, 
mch  as  have  been  foreshadowed  as  proper  subjects  for  endow- 
nent  at  South  Kensington.  I  refer  at  once  to  this  important 
)oint,  because  since  we  met  at  our  last  annual  meeting,  the 
international  Health  Exhibition  has  been  held  at  South  Ken- 
sington, advantage  has  been  taken  of  a  popular  desire  for 
instruction  in  samtary  work,  and  an  immense  mass  of  informa- 
tion upon  Health  subjects  has  been  put  before  the  public 
The  caterers  for  amusement  have  blended  the  pennyworth  of 
bread  with  the  gallon  of  sack,  and  whilst  promoting  a  good 
work  have  done  many  insanitary  acts ;  probably  on  the  principle 
that  the  end  justifies  the  means.  Let  us  earnestly  hope  tnat 
the  evil  which  attended  upon  the  South  Kensington  assemblies 
may  be  evanescent,  whilst  the  good  may  be  permanent,  and 
produce  substantial  benefit  in  the  future.  Indeed,  I  think  it 
will  be  so.     I  have  every  hope  that  our  Gracious  Prince  will 
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himself  take  care  that  his  name  shall  not  be  associated  with 
the  South  Kensington  assemblies  for  nothing. 

It  should  be  known  to  the  members  of  the  Sanitary  Institute 
that  as  soon  as  the  Exhibition  was  closed,  and  it  was  understood 
that  there  would  be  a  considerable  balance  in  the  hands  of  the 
Prince,  as  the  result  of  that  demonstration;  and  that  it  also 
appearing  as  if  a  scramble  was  to  take  place  for  that  balance^ 
vour  Council  agreed  to  some  resolutions  as  to  its  destination. 
These  were  forwarded,  as  suggestions  to  the  Prince,  with  a 
respectful  request  that  a  deputation  from  the  Council  should 
have  an  interview  with  His  Eoyal  Highness,  for  the  purpose 
of  pointing  out  somewhat  in  detail  the  course  which  your  Council 
thought  to  be  most  advantageous  to  sanitary  science,  in  its 
apportionment  and  utilisation. 

The  engagements  of  His  Royal  Highness,  and  his  absence 
from  Lonaon  for  a  long  period  in  the  autumn  of  last  year,  pre- 
vented the  Prince  receiving  the  su^ested  deputation,  but  we 
were  courteously  listened  to  by  Mr.  KnoUys,  his  Private  Secre- 
tary ;  our  proposals  were  heard  very  patiently,  and  ultimately 
put  before  the  Prince  as  suggestions  emanating  from  a  body 
of  gentlemen  who  did  not  themselves  want  to  partake  of  the 
spoils.  We  only  wished  that  they  should  be  utilised  in  the  best 
manner,  so  as  to  be  devoted  to  the  development  of  preventive 
measures,  and  in  antagonism  to  those  which  manufacture  disease. 

It  was  the  impression  of  most  of  the  members  of  your 
Council  that  an  enlargement  of  the  principles  upon  which  the 
"  Parkes  Museum  "  has  been  f oundea ;  by  the  formation  of  a 
Council  of  Lecturers  upon  Hygienic  subjects,  meeting  at  the 
Museum — to  which  should  be  added  a  commodious  theatre,  so 
that  it  might  be  properly  utilised  for  public  instruction — to- 
gether with  the  endowment  of  research  in  connection  with 
causes  which  set  up  disease  development ;  would  be  a  worthy 
field  of  promise  for  the  utilisation  of  the  funds  left  in  the  hands 
of  the  Prince.  Such  funds  could  not  be  more  appropriately 
used,  and  would  thus  form  a  substantial  basis  for  the  expansion 
of  the  future  Institute  of  Health. 

The  action  of  this  Sanitary  Institute  of  Great  Britain, 
together  with  that  of  a  considerable  number  of  other  spirits 
moving  in  various  directions,  has  resulted  in  a  reconsideration 
and  a  postponement  of  the  distribution  of  the  balance  in  the 
hands  of  the  Prince  until  after  some  other  exhibitions  have  been 
held  at  South  Kensington,  by  the  aid  of  which  that  balance 
may  be  either  increased  or  frittered  away.  We  believe  that 
the  good  common  sense  of  the  Prince  will  prevent  the  latter 
event  from  coming  to  pass.  Be  it  as  it  may,  it  is  to  be  hoped 
that  the  Institute  will  not  lose  sight  of  the  goal  to  which  our 
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efforts   should  be   continuously  directed,  and  though  it  may 
be  deferred,  we  trust  that  it  is  only  for  a  definitely  short  time. 

There  are  two  or  three  subjects  which  have  been  much  before 
the  Sanitary  world  during  the  past  year,  upon  which  I  shall  ask 
you  to  allow  me  to  say  a  word  or  two  before  retiring  from  this 
chair ;  one  of  these  has  reference  to  the  *'  Housing  oi  the  poor." 
An  application  was  made  by  your  Council  to  the  Royal  Com- 
mission which  has  been  appointed  to  enquire  into  this  subject, 
suggesting  that  we  should  offer  some  evidence  upon  the  matter, 
which  the  Prince  of  Wales  was  himself  investigating,  as  Chairman 
of  that  Commission.  It  appeared  to  your  Council  that  an  offer 
made  by  so  important  a  body  as  this  Institute  should  have  been 
at  once  acceded  to  by  the  Commission,  without  Umitation  as  to 
direction  which  their  evidence  should  take ;  but  for  some  reason, 
the  offer  was  accepted  with  such  conditions  attached  to  it 
as  led  the  Council  at  once  to  decline  to  comply  with  those 
conditions,  and  to  wait  for  the  development  of  future  events. 
It  is  not  to  be  supposed  nor  suggested  for  one  moment  that  the 
Prince  of  Wales  had  anything  to  do  with  this  want  of  courtesy 
which  was  shown  to  your  Council.  It  was  thought  by  some  of 
your  Council  that  there  were  important  matters  connected  with 
the  dwellings  of  the  poor,  which  the  Examiners  appointed  by  this 
Institute  could  have  expatiated  upon  to  the  advantage  of  the 
Commission,  especially  as  regards  the  incompetency  of  many  of 
those  men  who  have  to  see  that  the  bye-laws  of  a  local  authority 
are  properly  enforced,  and  that  those  bye-laws  be  also  intelli- 
gently understood  by  those  who  have  to  enforce  them :  and  still 
more  because  they  could  have  shown  that  the  laws  of  the  realm 
are  frequently  not  enforced  when  they  are  antagonistic  to  the 
interests  of  the  powers  that  be,  and  that  energetic  officials  are 
not  desired.  This  is  but  too  manifest,  by  the  treatment  which 
an  eminent  practical  sanitarian  has  recently  received  at  the 
hands  of  the  St.  Pancras  Vestry.  It  is  well  within  the  know- 
ledge of  members  of  your  Council  that  there  is  a  considerable 
defect  in  these  directions ;  without  an  intelligent  acquaintance 
with  the  reasons  why  this  or  that  law  has  been  enacted,  it 
is  quite  useless  to  expect  poor  dwellings  to  continue  to  be 
healthy,  however  well  they  may  have  been  designed  in  the  first 
instance ;  an  antecedent  which  is  not,  however,  always  forth- 
coming, and  but  too  often  it  is  all  but  impossible  on  present  foun- 
dations to  make  them  what  they  should  be.  The  Council  would 
have  also  put  before  the  Commission  evidence  as  to  the  perversion 
which  frequently  takes  place  in  well  considered  plans,  simply 
because  the  sanitaiy  pnnciples  upon  which  those  plans  have 
been  designed  have  not  been  understood  by  those  who  have 
been  appointed  to  carry  out  the  orders  of  the  local  authority, 
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even  when  it  has  been  to  see  that  its  own  provisions  be  complied 
with.  Evidence  could  also  have  been  adduced  as  to  the  way  in 
which  sanitary  authorities,  entrusted  with  the  enforcement  ox  the 
law,  have  openly  set  that  law  at  defiance,  and  assisted  to  cause 
increased  overcrowding  by  the  action  taken  by  individual  mem- 
,  bers  of  the  authority  m  evading  the  provisions  of  the  dauses 
as  to  Lodging  Houses,  and  also  of  those  which  apply  to  certain 
manufactories,  by  means  of  which  the  evils  arising  from  over- 
crowding, witii  all  their  accompanying  mischiefs,  have  been 
increased. 

They  would  also  have  shown  that  building  has  been  allowed 
in  times  past  by  local  authority  upon  sites  ana  within  walls  which 
were  utterly  unfitted,  from  preceding  use,  to  be  occupied  as 
dwelling-houses ;  that  ventilation  was  not  thought  to  be  necessary 
for  health,  and  that  light  was  sometimes  so  shut  out  that  it  was 
utterly  impossible  for  those  living  in  such  places  to  enjoy  even  a 
minimum  of  health ;  whilst  the  equally  necessary  article  which 
is  required  for  existence,  viz.,  water,  was  sometimes  conspicuous 
by  its  absence.  They  would  have  shown  that  in  some  places  in 
the  metropolis  the  allowance  for  w.o.  accommodation  is  of 
that  character  that  the  requirements  of  decency  cannot  possibly 
be  complied  with,  and  as  a  consequence  moral  degradation  of 
the  very  worst  kmd  must  and  does  naturally  follow.  Members 
of  your  Council  could  have  shown  that  whilst  landlords  are 
able  to  crowd  up  their  dark,  unventilated  dwellings  with  double 
the  number  of  lamilies  under  one  roof  as  compared  with  the 
number  of  living  rooms,  that  it  is  utterly  impossible  for  our 
people  to  be  healthy,  either  morally  or  physically,  and  that  it  is 
among  those  who  occupy  part  of  a  room,  or  at  most  one  room 
only,  that  the  pests  of  society  have  their  continued  development. 
That  on  the  other  hand  it  is  among  the  occupants  of  single 
rooms  that  the  majority  of  those  wno  transgress  the  laws  of 
the  land  continue  to  reside,  and  to  contaminate  the  young 
children  with  whom  they  cohabit,  causing  the  latter  to  f  oUow 
in  their  path  of  vice  at  even  a  more  rapid  pace  than  the  teachers 
themselves.  They  would  also  have  shown  that  the  effect  is 
closely  related  to  the  proprietorship  of  houses  for  the  sale  of 
intoxicating  liquors,  whicn  alone  seem  to  prosper  by  the  ig- 
norance, the  filthiness,  and  brutality  of  a  given  neighbourhocKL 
It  is  the  opinion  of  some  of  us  that  the  relationship  of  one- 
roomed  tenements  with  social  degradation,  and  the  close  aggre- 
gation of  public  houses  and  drinking  shops  in  confined  areas, 
are  something  more  than  coincident  facts.  That  until  some 
means  are  forthcoming  for  the  limitation  of  such  houses,  im- 
morality, crime,  and  disease,  will  go  hand  in  hand  together, 
and  the  latter  will  not  be  materiaUy  abated,  at  least  not  so 
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mnch  as  earnest  Sanatarians  know  it  to  be  capable  of.  We 
know  that  inmioralitj,  crime,  and  disease  are  concomitant 
effects,  that  therjr  have  a  distinct  relationship  one  with  the 
other,  and  that  if  the  causes  for  their  production  be  left  at  work, 
causes  which  promote  any  one  of  the  three,  the  others  will  con- 
tinue among  us  in  spite  of  the  enforcement  of  sanitary  law,  or 
in  spite  of  the  rigorous  execution  of  penal  law,  and  even  the 
spread  of  education.  We  cannot  educate  the  habitual  drunkard 
satisfactorily.  He  is  found  among  the  most  intelligent  in 
the  land  as  well  as  among  the  most  debased — indeed  the 
educated  drunkard  is  the  most  dangerous.  Sanitary  progress 
wiU,  to  my  mind,  be  far  short  of  its  true  position  until  the 
proprietors  of  alcoholic  drinking  shops  are  treated  in  a  manner 
similar  to  other  retailers  of  poison,  that  those  who  sell  such 
shall  be  made  liable  at  law  for  some  of  the  consequences 
which  follow  upon  the  abuse  of  their  merchandise.  A  noted 
authority  upon  the  Bench  has  recently  come  forward  in  defence 
of  the  right  to  drink.  Lord  Bramwell  has  simply  put  forth 
argumen1»  in  favour  of  the  right  which  a  man  has  to  make  a 
beast  of  himself ,  in  much  the  same  terms  as  used  to  be  held  fif  tnr 
years  ago  in  favour  of  Smithfield  Market  and  all  other  insam- 
tary  surrounding  He  has  only  reiterated,  in  similar  language, 
the  objections  which  used  to  be  held  to  sanitary  work  in  general. 
The  Englishman's  house  was  said  to  be  his  castle.  Law  has  clearly 
shown  thai  a  man  shall  not  turn  his  house,  or  even  the  sur- 
roundings of  it,  into  a  nuisance,  injuriously  affecting  the  health 
and  comfort  of  his  neighbours.  That  which  is  law  as  to  a  man's 
house,  must  in  time  apply  to  the  man  himself  as  well  as  to  his 
domicile ;  though  I  hope  better  results  from  the  spread  of  true 
knowledge  upon  sanitary  subjects  than  from  hostile  compulsion. 
I  hope  more  from  the  teachings  of  the  Sanitary  Institute  than 
from  legal  pressure,  except  tnat  pressure  wmch  arises  from 
local  option  and  obedience  to  general  principles  connected 
with  the  sale  of  poisons. 

There  is  another  point  which  may  fairly  be  considered  by  the 
Institute,  and  upon  which  they  ought  to  be  competent  to  form  an 
opinion,  viz.,  the  question  of  over-pressure  in  elementary  schools. 
The  battle  has  been  fought  beyond  the  boundaiy  of  our  camp, 
and  yet  it  is  one  in  which  we  ought  to  have  a  voice  and  to  join 
issue  in  the  struggle.  Whatever  tends  to  raise  the  brain  power 
of  the  people  or  to  lessen  their  constitutional  strength,  is  within 
our  scope,  and  ought  not  to  be  left  untouched  by  our  members. 

I  am  not  now  about  to  enter  into  the  arena  with  either  Dr. 
Crichton  Browne  or  Mr.  Fitch ;  opposite  as  their  opinions  now 
appear  to  be  I  think  that  they  are  both  right,  and  if  so,  then, 
to  some  extent,  both  are  wrong.    One  thing  is  manifest,  that  the 
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health  of  the  children  who  frequent  elementary  schools  is 
decidedly  better  now  than  it  was  a  few  years  ago.  Statistics 
show  a  lower  death-rate  among  children  under  13  years  of  age, 
than  before  the  Education  Act  was  passed ;  proving  at  any  rate 
that  the  conditions  imder  which  those  children  live  are  safer  now 
than  they  were  before  that  Act  became  law.  Nevertheless,  I  am 
with  Dr.  Crichton  Browne  on  some  of  his  points.  I  fear  that  we 
are  aggregating  masses  of  children  together  and  forcing  mental 
work,  whilst  we  are  to  some  extent  neglecting  that  physical 
education  which  is  equally  if  not  more  important  for  our 
welfare  as  a  nation.  The  town  populations  are  increasing,  the 
rural  population  diminishing.  The  endurance  of  the  latter 
under  continued  muscular  strain  is  much  greater  than  the 
former.  The  feet  of  the  town  dweller  soon  blister  on  a  forced 
march,  whilst  those  of  the  other  scarcely  feel  the  extra  rub. 
It  may  be  that  there  is  a  day  of  trial  before  us,  in  which  the 
power  to  think,  which  is  partially  developed  by  School  Board 
education,  will  produce  for  us  a  nation  of  cowards,  because 
the  larger  part  are  physically  weak  and  are  a  short-sighted 
people,  mstead  of  sucn  as  our  great  public  schools  have  made 
our  middle  and  upper  classes.  1  believe  that  it  is  the 
duty  of  the  managers  of  elementary  schools  to  provide  ex- 
tensive playgrounds,  and  eneourage  athletics  among  both  boys 
and  girls,  to  teach  the  latter  a  little  more  the  principles 
of  domestic  economy,  if  we  are  to  counteract  the  evils  which 
may  arise  from  injudicious  or  excessive  brain  work,  and  the 
weakened  bodily  state  which  overcrowding  produces  in  the 
animal  as  well  as  the  vegetable  world.  It  cannot  be  doubted 
but  that  there  is  an  increase  of  short-sightedness  among  those 
who  study  much,  and  that  which  affects  the  set  of  muscles 
regulating  the  eyeball  equally  affects  other  muscles  in  the 
body.  The  spinal  weakness  upon  which  Myopia  depends  will 
diminish  our  national  steadiness,  and  may  cost  us  dear  in  the 
end.  To  have  to  wear  spectacles  when  taking  aim  with  the  rifle 
is  not  conducive  to  dexterity  in  the  use  of  the  weapon. 

I  may  mention  a  fact  in  connection  with  this  subject  which 
has  an  important  bearing  upon  the  question  before  us,  and 
which  is  worthy  of  deep  thought  by  those  who  have  to  assist 
in  the  education  of  the  young.  The  establishment  for  pauper 
children  at  Anerley  accommodates  some  900  little  ones,  oe- 
tween  the  ages  of  3  and  15.  The  Board  of  Management  were 
much  exercised  by  the  unruliness  of  the  children,  in  the  night ; 
they  did  not  sleep  well,  and  as  a  consequence  of  wakeful- 
ness, they  did  as  boys  and  girls  will  do,  bolster  each  other  in 
the  dormitories;  they  damaged  pillows,  sheets,  and  night-dresses, 
in  ways  which  exhausted  the  ingenuity  of  a  talented  and 
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judicious  superintendent,  to  circumvent     At  tUs  juncture  it 
was  determined  to  employ  a  drill  master,  at  a  moderate  salary, 
to  drill  the  children,  both  boys  and  girls,  and  practice  them  on 
a  regular  gymnastic  plan.      The  children  enjoyed  their  fun; 
they  sang  songs,  and  exercised  their  muscles  in  concert,  with  a 
marrellous  dexterity.      They  wonderfully  improved  both  in 
the  production  of  sound  and  the  development  of  figure.     But 
an  unexpected  event  also  happened :   there  was  a  cessation  of 
disorder  in  the  dormitories,  the  damage  to  bed  linen  ceased, 
and  the   slumbers   of    the    children  were    not    disturbed  by 
avalanches  of  pillows.     Their  little  muscles   were  tired  out 
before  they  went  to  bed,  and  they  no  longer  let  off  their  unused 
energy  at  inconvenient  periods.    But  the  ax^t  of  the  managers 
excited  the  ire  of  the  guardians  of  the  public  purse.    It  seemed 
to  those  lynx-eyed  representatives  of  the  overtaxed  ratepayer, 
that  the  paupers  at  Anerley  were  having  a  luxury  which  the 
Guardians  could  not  give  their  own  children.     Bemonstrance 
after  remonstrance  was  made,  and  the  managers  had  to  dismiss 
their  drill-master.      But  what  happened?     The  disorder  re- 
turned in  the  dormitories,  and  the  damage  inflicted  upon  pillows 
and  night  dresses  was  far  in  excess  of  the  cost  of  the  drill- 
master  s  salary,  let  alone  the  damage  which  must  have  ensued 
to  the  brains  of  the  little  ones  whose  unused  muscular  energy  was 
let  off  when  '*  Nature's  sweet  restorer  "  ought  to  have  held  them 
fast  in  her  embraces.     This  fact  was  so  patent  to  the  managers 
that  they  restored  the  drill-master  in  spite  of  the  antagonistic 
influence  which  came  from  the  different  Boards  of  Guardians 
who  appointed  them  to  office.     I  recommend  this  fact  to  your 
notice  with  the  hope   that  the   Sanitary  Institute  of  Great 
Britain  will  look  into  the  question  of  elementanr  education,  and 
not  leave  it  outside  the  pale  of  our  work.     Go  into  a  plantation 
of  young  trees,  see  how  they  destroy  each  other  if  they  are  not 
thinned  out;  the  same  unhealthy  process  is  at  work  in  over- 
crowded schools.     Look  at  those  plants  which  are  deprived  of 
light,  how  unable  are  they  to  bear  the  storms  which  come  on  at 
not  infrequent  intervals.     The  same  result  is  happening  amongst 
those  who  are  deprived  of  a  fair  share  of  sunlight  in  the  courts 
and  alleys  of  our  towns. 

It  strikes  me  as  an  important  point  also  that  the  elementary 
schools  should  be  very  frequently  supervised  by  the  Medical 
Ofiicers  of  Health.  Ventilation  is  provided  for  by  the  depart- 
ment when  the  schools  are  built,  but  there  is  no  power  to  keep 
them  ventilated.  Those  who  happen  to  go  into  a  large  school 
about  half  an  hour  before  the  work  of  the  day  is  over  will  generally 
experience  a  proof  of  vitiated  air  (by  nasal  means)  whicn  cannot 
be  healthy  for  children  to  breathe.  The  floor  space  is  not  anything 
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like  sufficient  for  the  number  of  children  which  occupy  the  build- 
ing, and  it  is  possible,  also,  if  it  be  a  cdd  day  that  the  ventilators 
are  closed.  The  Medical  Officers  of  Health  ought  to  have  power 
to  analyse  the  air  of  the  room  from  time  to  time,  and  to  examine 
the  condition  of  the  ventilators,  so  that  the  neuralgic  state  of 
the  master  may  not  lead  to  the  tuberculization  of  the  children. 
I  can  hardly  pass  over  the  evidence  which  has  been  adduced  in 
favour  of  the  coincidence  of  some  forms  of  tubercular  disease, 
especially  Phthisis,  with  parasitic  life.  It  is  said  by  one  class  of 
men  that  the  Tubercle  Bacillus,  which  has  been  recently  shown 
to  be  a  reality,  is  the  cause  of  the  disease,  whilst  another  class 
of  thinkers  urge  that  it  is  only  a  sequence.  The  fact,  however, 
is  thoroughly  established  that  a  particular  bacillus  is  found  in 
the  sputa  of  at  least  one  class  of  phthisical  patients,  and  also 
in  one  form  of  tubercular  matter,  which  has  its  habitat  in  the 
lun^.  It  seems  to  be  clear  that  the  removal  of  the  bacillus  by 
anti-parasitic  means  assists  to  prolong  the  patient's  life,  and  that 
the  chances  of  recovery  from  the  effects  of  tubercle  are  much 
assisted  by  means  which  destroy  the  parasitic  eerms.  It  may 
be  like  to  the  blight  upon  flowers.  Some  say  that  if  plants  are 
healthv  they  will  not  oe  touched  by  blight,  whilst  others  assert 
that  the  bUght  destroys  the  health  and  only  kills  the  more 
delicate  in  a  more  rapid  manner.  It  may  be  so ;  I  prefer  to 
prevent,  when  possible,  the  increase  of  the  disease  by  destroying 
the  germ.  Acting  upon  that  principle,  I  believe  I  have  saved 
several  from  becoming  the  victims  of  phthisis.  If  our  elemen- 
tary schools  are  allowed  to  spread  the  oacillus  among  those  who 
are  brought  together  in  such  close  proximity  as  we  do  so  find 
them  in  some  of  the  Board  Schools,  with  an  individual  allow- 
ance of  80  cubic  feet  of  air,  it  may  be  in  the  future  that  whilst 
the  deaths  before  thirteen  years  of  age  are  diminished,  those 
which  take  place  in  the  next  decade  may  be  raised  to  a  higher 
level.  At  any  rate,  it  is  a  question  which  ought  to  be  deeply 
interesting  to  our  members ;  and  if  these  general  references  to 
these  points  should  cause  some  among  you  to  take  it  up  more 
seriously,  I  shall  have  gained  my  point.  I  thank  you  for  the 
kind  consideration  with  which  I  have  been  treated  during  my 
two  years  of  office,  and  earnestly  hope  that  the  progress  of  the 
Institute  may  continue  to  be  even  a  more  forward  one  in  the 
future  than  it  has  been  in  the  past. 


NoTB. — Since  the  above  address  was  delivered,  the  report  of  the 
Boyal  Commission  has  been  issued.  I  am  rejoiced  to  find  that  the 
points  I  wished  to  have  brought  before  the  Commission  have  been 
brought*out  by  the  intellectual  men  who  have  formed  that  body. 

A.O. 


THE  WATER  SUPPLY  OF  ANCIENT  ROMAN 

CITIES. 

Address  by  Professob  W.  H.  Cokeield,  M.A.,  M.D. 
Anniversary  Meeting^  July  9^  1885. 
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As  the  sopply  of  water  to  lar^  populations  is  one  of  the  most 
important  subjects  in  connection  with  sanitary  matters,  and  one 
upon  which  the  health  of  those  populations  to  a  venr  large  extent 
depends,  I  have  thought  that  it  would  not  be  uninteresting  to 
the  members  of  this  Institute  were  I  to  give  them  a  short 
account  of  some  of  the  more  important  works  carried  out  for 
this  purpose  by  the  Ancient  Komans — ^the  great  sanitary 
engineers  of  antiquity — more  especially  as  I  have  had  excep- 
tional opportunities  of  examining  many  of  those  great  works  in 
Italy,  in  France,  and  along  the  north  cost  of  Afnca.  Many  of 
them  are  well  known,  and  nave  often  been  described,  but  others^ 
and  those,  as  we  shall  see,  in  many  respects  by  far  the  most 
important,  have  not  received  the  amount  of  consideration  that 
they  deserve. 

Of  the  aqueducts  constructed  for  the  supply  of  Rome  itself 
we  have  an  excellent  detailed  account  in  the  work  of  Frontinus, 
who  was  the  controller  of  the  aqueducts  under  the  £inperor 
Nerva,  and  who  wrote  his  admirable  work  on  them  about  A.D.  97. 

It  may  be  interesting  in  passing  to  mention  that  Frontinus 
was  a  patrician,  who  had  commanaed  with  distinction  in  Britain 
under  the  Eknperor  Yespatian,  before  he  was  appointed  by  the 
Emperor  Nerva  as  controller  (or,  we  should  say,  surveyor)  of 
the  aqueducts.  He  was  also  an  antiquarian,  and  in  his  work 
he  not  only  describes  the  aqueducts  as  they  were  in  his  time, 
but  also  gives  a  very  interesting  history  of  them. 

He  begins  by  telling  us  that  for  441  years  after  the  building 
of  the  city,  that  is  to  say,  before  B.C.  ol2,  there  was  no  syste- 
matic supply  of  water  to  the  city;  that  the  water  was  got 
direct  from  the  Tiber,  from  shallow  wells,  and  from  natural 
springs;  but  that  these  sources  were  found  no  longer  to  be 
sufficient,  and  the  construction  of  the  first  aqueduct  was  under- 
taken during  the  consulship  of  Appius  Claudius  Crassus,  from 
whom  it  took  the  name  of  the  Appian  aqueduct.  This  was,  as 
may  be  expected  from  its  being  the  first  aqueduct,  not  a  very 
long  one;  the  source  was  about  eight  miles  to  the  east  of  Rome, 
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and  the  length  of  the  aqueduct  itself  rather  more  than  eleven  ^ 
miles,  according  to  Mr.  James  Parker,  to  whose  paper  on  the  ^ 
"  Water  Supply  of  Ancient  Rome,"  I  am  indebted  for  many  of 
the  facts  concerning  the  aqueducts  of  Rome  itself.  This  aque- 
duct was  carried  underground  throughout  its  whole  length, 
winding  round  the  heads  of  the  valleys  in  its  course,  and  not 
crossing  them,  supported  on  arches,  after  the  manner  of  more 
recent  constructions;  it  was  thus  invisible  until  it  got  inside  the 
city  itself,  a  very  important  matter  when  we  consider  how 
liable  Rome  was,  in  these  early  times,  to  hostile  attacks. 

It  was  soon  found  that  more  water  was  required  than  was 
brought  by  this  aqueduct,  and  it  was  no  doubt  considered 
desirable  to  have  tanks  at  a  higher  level  in  the  city  than  those 
supplied  by  the  Appian  aqueduct.  It  was  determined,  there- 
fore, to  bnng  water  from  a  greater  height  and  from  a  greater  dis- 
tance, and  the  river  Anio,  above  the  falls  at  Tivoli,  was  selected 
for  this  purpose.  The  second  aqueduct,  the  Anio  Vetus,  was 
no  less  than  42  miles  in  length,  and  was,  like  the  Appian, 
entirely  under  the  surface  of  the  ground,  except  at  its  entrance 
into  Rome  at  a  point  about  60  feet  higher  than  the  level  of 
the  Appian  aqueduct.  Little  search  has  been  made  for  the 
remains  of  this  aqueduct,  and  its  exact  course  is  not  known,  but 
during  my  examination  of  the  remains  of  the  subsequent 
aqueducts  at  a  place  called  the  Porta  Furba,  near  Rome,  where 
the  ruins  of  five  aqueducts  are  seen  together,  and  at,  or  close 
to,  which  point  the  Anio  Vetus  must  also  have  passed  under- 
ground, I  was  rewarded  for  my  search  by  discovering  a  hole, 
something  like  a  fox's  hole,  leading  into  the  ground,  and  on 
clearing  away  a  few  loose  stones  which  had  apparently  been 
thrown  into  it,  and  putting  my  arm  in  I  found  that  it  led  into 
the  specus  or  channel  of  an  underground  aqueduct,  and  on 
relating  this  incident  to  the  late  Mr.  John  Henry  Parker,  the 
antiquarian,  who  was  then  in  Rome,  and  showing  him  a  sketch 
of  the  place,  he  said  that  he  had  no  doubt  that  I  had  been 
fortunate  enough  to  discover  the  exact  position  of  the  veritable 
Anio  Vetus  at  that  spot. 

These  two  aqueducts  sufficed  for  the  supply  of  Rome  with 
water  for  about  120  years,  for  Frontinus  tells  us  that  127 
years  after  the  date  at  which  the  construction  of  Anio  Vetus 
was  undertaken,  that  is  to  say,  the  608th  year  after  the 
foundation  of  the  city,  the  increase  of  the  city  necessitated  a 
more  ample  supply  of  water,  and  it  was  determined  to  bring  it 
from  a  still  greater  distance-  It  was  no  longer  considered  neces- 
sary to  conceal  the  aqueduct  underground  during  the  whole  of 
its  course,  and  so  it  was  in  part  carried  above  ground  on  embank- 
ments or  supported  upon  arches  of  masonry.     The  water  was 
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brought  from  some  pools  in  one  of  the  valleys  on  the  eastern 
side  of  the  Anio,  some  miles  further  up  than  the  point  from 
which  the  Anio  Vetus  was  supplied,  and  the  new  aqueduct, 
which  was  54  miles  in  length,  was  called  the  Marcian,  after  the 
Praetor  Marcius,  to  whom  the  work  was  entrusted.  Frontinus 
also  tells  us  the  history  of  the  other  six  aqueducts  which  were 
in  existence  in  his  time,  viz: — ^the  Tepulan,  the  Julian,  the 
Virgo,  the  Alsietine  or  Augustan,  the  Claudian,  and  the  Anio 
Novus;  the  last  two  being  commenced  by  the  Emperor  Caligula, 
and  finished  by  Claudius,  because  ^^  seven  aqueducts  seemed 
scarcely  sufficient  for  public  purposes  and  private  amusements ;" 
but  it  is  not  necessary  for  our  purpose  to  give  any  detailed 
account  of  the  course  of  these  aqueducts,  it  is  only  necessary  to 
mention  one  or  two  very  interesting  points  in  connection  with 
them. 

In  order  to  allow  of  the  deposit  of  suspended  matters',  piscinas, 
or  settling  reservoirs,  were  constructed  in  a  very  ingenious 
manner.  Each  had  four  compartments,  two  upper  and  two 
lower;  the  water  was  conducted  into  one  of  the  upper  com- 
partments and  from  this  passed,  probably  by  what  we  should 
call  a  standing  waste  or  overflow  pipe,  into  the  one  below ;  from 
this  it  passed  (probably  through  a  grating)  into  the  third  com- 
partment at  the  same  level,  and  thence  rose  through  a  hole  in 
the  roof  of  this  compartment  into  the  fourth,  which  was  above 
it,  and  in  which  the  water  of  course  attained  the  same  level  as 
in  the  first  compartment,  thence  passing  on  along  the  aqueduct, 
having  deposited  a  good  deal  of  its  suspended  matter  in  the  two 
lower  compartments  of  the  piscina.  Arrangements  were  made 
by  which  these  two  lower  compartments  could  be  cleaned  out 
from  time  to  time.  The  specus  or  channel  itself  was  of  course 
constructed  of  masonry,  generally  of  blocks  of  stone  cemented 
together,  and  it  was  frequently,  though  not,  it  would  appear, 
alwavs,  lined  with  cement  inside.  It  was  roofed  over,  and 
ventilating  shafts  were  constructed  at  intervals;  in  order  to 
encourage  the  aeration  of  the  water  irregularities  were  occasion- 
allyintroduced  in  the  bed  of  the  channel. 

The  water  supplied  by  the  different  aqueducts  was  of  various 
qualities ;  thus,  lor  instance,  that  of  the  Alsietine,  which  was 
taken  from  a  lake  about  18  miles  from  Bome,  was  of  an  inferior 
quality,  and  was  chiefly  used  to  supply  a  large  naumachia,  or 
reservoir  in  which  imitation  sea  fights  were  performed ;  while 
on  the  other  hand,  the  water  of  the  Marcian  was  veiy  clear 
and  good,  and  was  therefore  used  for  domestic  purposes. 

Frontinus  gives  the  most  accurate  details  as  to  the  measure- 
ments of  the  amounts  of  water  supplied  by  the  various  aqueducts, 
and  the  quantities  used  ior  different  purposes^     From  these 
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details  Mr.  Parker  computes  the  sectional  area  of  the  water  at 
about  120  square  feet,  and  says :  ''  We  can  form  some  opinion 
of  the  vast  quantity  if  we  picture  to  ourselves  a  stream  20  feet 
wide,  by  6  feet  deep,  constantly  pouring  into  Rome  at  a  fall 
six  times  as  rapid  as  that  of  the  River  "fiiames."  He  considers 
that  the  amount  was  equivalent  to  about  332  million  gallons  a 
day,  or  332  gallons  per  head  per  day,  assuming  the  population 
of  the  city  to  be  a  million. 

When  we  consider  that  we  in  London  have  only  30  gallons  a 
head  daily,  and  that  manv  other  towns  have  less,  we  get  some 
idea  of  the  profusion  with  which  water  was  supplied  to  ancient 
Rome. 

But  the  remains  of  Roman  aqueducts  are  not  only  to  be 
found  near  Rome.  Almost  every  Roman  city,  whether  in  Italy 
or  in  the^outh  of  France,  or  along  the  nortn  coast  of  Africa, 
can  show  the  remains  of  its  aqueduct,  and  almost  the  only 
things  that  are  to  be  seen  on  the  site  of  Carthage  are  the 
remains  of  the  Roman  water  tanks,  and  the  rums  of  the 
aqueduct  which  supplied  them. 

The  most  beautiful  aoueduct  bridge  in  the  world,  on  the 
course  of  the  aqueduct  which  supplied  the  ancient  Nemaucns, 
now  Nismes,  still  stands,  and  is  called  from  the  name  of  the 
Department  in  which  it  is,  the  Pont  du  Gard.  It  consists  of  a 
row  of  large  arches  crossing  the  valley  over  which  the  water 
had  to  be  carried,  surmounted  by  a  series  of  smaller  arches, 
and  these  again  by  a  third  series  of  still  smaller  ones,  carrying 
the  specus  of  the  aqueduct.  This  splendid  bridge  still  stands 
perfect,  so  that  one  can  walk  through  the  channel  along  which 
the  water  flowed,  and  it  might  be  again  used  for  its  original 
purpose. 

There  was,  however,  one  city  which,  from  the  fact  that  a 
great  part  of  it  was  situated  upon  a  hill,  was  more  difficult  to 
supply  with  water  than  any  of  the  rest,  and  which,  at  the  same 
time  from  its  size,  its  great  importance,  and  the  fact  that  it  was 
the  favourite  summer  residence  of  several  of  the  Roman  Em- 
perors, and  notably  of  Claudius,  who  was  bom  there,  and  who 
had  a  palace  on  the  top  of  the  hill,  must  of  necessity  be  supplied 
with  plenty  of  water,  and  that  too  from  a  considerable  height. 
I  refer  to  Lugdunum  (now  Lyons),  then  the  capital  of 
Southern  Gaul. 

A  somewhat  prolonged  residence  in  this  city  on  two  different 
occasions  gave  me  the  opportunity  of  examining  on  the  spot 
the  remains  of  the  aqueducts  constructed  there  by  the  ancient 
Romans,  and  more  especially  of  the  one  constructed  by  the 
Emperor  Claudius,  and  so,  as  they  are  but  little  known,  although 
by  far  the  most  remarkable  of  the  Roman  waterworks,  I  have 
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thought  that  it  would  not  be  uninteresting  to  you  if  I  were  to 
give,  with  the  aid  of  the  diagrams  I  have  prepared,  a  somewhat 
detailed  account  of  them. 

The  city  of  Lugdunum  was  built  by  Lucius  Munatius 
Plaucus,  by  order  of  the  Senate  in  a.u.0.  711.  Augustus  went 
there  in  A.u.0.  738,  and  afterwards  lived  there  from  741  to  744. 
It  was  he  who  raised  it  to  a  very  high  rank  among  Roman 
cities.  It  had  its  Forum  near  the  top  of  the  hill  now  called 
Fourviferes  (probably  a  corruption  of  Forum  Vetus),  an  Im- 
perial palace  on  the  summit  of  the  same  hill,  public  baths,  an 
amphitheatre,  a  circus,  and  temples. 

in  order  to  supply  this  city  with  water,  standing  as  it  did  on 
the  side  of  a  hill  at  the  junction  of  two  great  rivers  (now  Rhone 
and  Soane),  it  was  necessary  to  search  for  a  source  at  a  sufficient 
height,  and  this  Plaucus  found  in  the  hills  of  Mont  d'Or,  near 
Lyons,  where  a  plentiful  supply  of  water  was  found  at  a  suffi- 
cient height,  viz.,  that  of  nearly  2000  feet  above  the  sea.  From 
this  point  an  aqueduct,  sometimes  called  from  its  source  the 
aqueduct  of  Mont  d'Or,  and  sometimes  the  aqueduct  of  Ecully, 
from  the  name  of  a  lar^e  plain  which  it  crossed,  was  con- 
structed, or  rather  two  subterranean  aqueducts  were  made  and 
joined  together  into  one,  which  crossed  the  plain  of  Ecullv,  in  a 
straight  line  still  underground ;  but  the  ground  around  "Lyons 
was  not  like  the  Campagna,  near  Rome,  and  it  was  necessary  to 
cross  the  broad  and  deep  valley  now  called  La  Grange  Blanche. 
This,  however,  did  not  daunt  the  Roman  engineers:  making 
the  aqueduct  end  in  a  reservoir  on  one  side  of  the  valley,  they 
carried  the  water  down  into  the  valley,  probably  by  means  of 
lead  pipes,  in  the  manner  which  will  be  described  more  at 
length  further  on,  across  the  stream  at  the  bottom  of  the  valley 
by  means  of  an  aqueduct  bridge  650  feet  long,  75  feet  high, 
and  28  feet  broad,  and  up  the  other  side  into  another  reservoir, 
from  which  the  aqueduct  was  continued,  along  the  top  of  a 
long  series  of  arches,  to  the  reservoir  in  the  city,  after  a  course 
of  about  ten  miles. 

In  the  time  of  Augustus,  however,  it  was  found  that  the 
water  brought  by  this  aqueduct  was  not  sufficient,  especially  in 
summer,  and  as  there  was  a  large  Roman  camp,  which  also 
required  to  be  supplied  with  water,  situated  at  a  short  distance 
from  the  city,  it  was  determined  to  construct  a  second  aqueduct. 
For  this  purpose  the  springs  at  the  head  of  a  small  river,  called 
now  the  Brevenne,  were  tapped,  and  conveyed  by  means  of  an 
underground  aqueduct  (known  as  the  aqueduct  of  the  Brevenne) 
which  wound  round  the  heads  of  the  valleys,  and  after  a  course 
of  about  30  miles  is  believed  by  some  to  have  arrived  at  the 
city,  but  by  others  to  have  stopped  at  the  Roman  camp,  and  to 
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have  been  constructed  exclusively  for  its  supply.  1  have  here 
a  diagram  (after  Flachiron)  shewing  a  section  of  this  aqueduct, 
and  this  M^ill  give  a  very  good  general  idea  of  the  section  of  a 
Eoman  aqueauct  where  constructed  underground.  It  will  be 
seen  that  the  specus  or  channel  is  60  centimetres  (or  nearly  2 
feet)  wide,  and  1  m.  57  c.  (or  a  little  over  5  feet^  high,  and  dbat 
it  is  lined  with  a  layer  of  3  c,  (or  nearly  1^  incnes)  of  cement. 
It  is  constructed  of  quadrangular  blocks  of  stone  cemented 
together,  and  has  an  arched  stone  roof  (Fig.  4).  It  will  be 
noticed  also  that  the  angles  at  the  lower  part  of  the  channel  on 
each  side  are  filled  up  with  cement ;  it  appears  also  that  this 
aqueduct  crossed  a  small  valley  by  means  of  inverted  siphons. 

But  neither  of  these  aqueducts  came  from  a  source  sufficiently 
high  to  supply  the  imperial  palace  on  the  top  of  Fourviirea. 
Their  sources  are,  in  fact,  according  to  Flachlron,  at  a  height 
of  nearly  50  feet  below  the  summit  of  Fourviires,  and  it  was, 
therefore,  considered  necessary  by  the  Emperor  Claudius  to 
construct  a  third  aqueduct.  The  sources  of  the  stream  now 
called  the  Gier,  at  tne  foot  of  Mont  Pila,  about  a  mile  and  a 
half  above  St.  Chamond,  were  chosen  for  this  purpose,  and  from 
this  point  to  the  summit  of  Fourviferes  was  constructed  by  far 
the  most  remarkable  aqueduct  of  ancient  times,  an  engineering 
work  which,  as  will  be  seen  from  the  following  description, 
partly  taken  from  Montfalcon's  history  of  Lyons,  partly  from 
r  lach^ron*s  account  of  this  aqueduct,  and  partly  from  my  o¥ai 
observations  on  the  spot,  reflects  the  greatest  possible  credit  on 
the  Roman  engineers,  and  shows  that  tney  were  not,  as  has  been 
frequently  supposed  by  those  who  have  only  examined  aqueducts 
at  Aome,  by  any  means  ignorant  of  the  elementary  principles  of 
hydratrlics. 

To  tap  the  sources  of  a  river  at  a  point  over  50  miles  from 
the  city,  and  to  bring  the  water  across  a  most  irregular  country, 
crossing  ten  oj*  twelve  valleys,  one  being  over  300  feet  deep, 
and  about  two-thirds  of  a  mile  in  width,  was  no  easy  task,  but 
that  it  was  performed  the  remains  of  the  aqueduct  at  various 
parts  of  its  cdiirse  show  clearly  enough.  It  commences,  as  I 
have  said,  about  a  mile  and  a  hatf  from  the  present  St.  Chamond, 
a  town  on  the  river  Gier,  about  16  miles  from  St.  Etienne. 
Here  a  dam  appears  to  have  been  constructed  across  the  bed  of 
the  river,  forming  a  lake  from  which  the  water  entered  the 
channel  of  the  aqueduct,  which  passed  along  underground, 
until  it  came  to  a  small  stream  which  it  crossed  by  a  bridge, 
long  since  destroyed.  After  this  it  again  became  subterraneous 
for  a  time,  and  tnen  crossed  another  stream  on  a  bridge  of  nine 
arches,  the  ruins  of  some  of  the  columns  of  which  are  still  to 
be  seen,  and  from  these  ruins  it  would  appear  that  the  bridge 
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had,  at  some  time  or  another,  been  destroyed,  probably  by  the 
stream  running  under  it  having  become  torrential,  and  subse- 
quently rebuilt;  ag^in  it  became  concealed  underground,  to 
reappear  in  crossing  a  small  valley  and  another  small  stream, 
when  it  was  again  concealed  by  the  ground,  and  in  one  or  two 
places  channels  were  even  cut  for  it  through  the  solid  rock, 
after  which  it  reappeared  on  the  surface  at  a  point  where  now 
stands  the  village  of  Terre-Noire,  and  where  it  was  necessary 
that  it  should  somehow  or  other  cross  a  broad  and  deep  valley. 
It  ended  in  a  stone  outlet-reservoir,  from  which  eight  lead 
pipes  descending  into  the  valley  were  carried  across  the  stream 
at  the  bottom  on  an  aqueduct  bridge,  about  25  feet  wide,  and 
supported  by  twelve  or  thirteen  arches,  and  then  mounted  the 
other  side  of  the  valley  into  an  intake-reservoir,  of  which  scarcely 
any  remains  are  now  seen,  from  which  the  aqueduct  started 
again,  disappearing  almost  immediately  under  the  surface  of 
the  ground  to  appear  again  from  time  to  time  crossing  similar 
valleys  and  streams  upon  bridges,  the  remains  of  some  of  which 
may  still  be  seen,  until  it  reached  Soucieu,  on  the  edge  of  the 
vallev  of  the  Garon,  where  are  still  seen  the  remains  of  a 
splendid  bridge,  the  thirteenth  on  its  course,  nearly  1600  feet 
long,  and  attaining  a  height  of  56  feet  at  its  highest  point 
above  the  ground.  The  object  of  this  bridge  was  to  convey 
the  channel  of  the  aqueduct  at  a  sufficient  height  into  a 
reservoir  on  the  edge  of  the  valley.  The  remains  of  this 
bridge  leave  no  doubt  that  it  was  purposely  destroyed  by  bar- 
barians ;  some  of  the  arches  near  the  end  of  it  remain,  while 
the  rest  have  been  thrown  down,  some  on  one  side  and  some  on 
the  other ;  but  happily  the  arches  next  to  the  reservoir,  at  the 
end  of  the  bridge  and  on  the  edge  of  the  valley,  remain,  and  the 
reservoir  itself  is  still  in  part  intact  supported  on  a  huge  mass 
of  masonry.  Four  holes  are  to  be  seen  in  that  part  of  the  front 
of  the  reservoir  which  is  left,  being  the  holes  from  which  the 
lead  pipes  descended  into  the  valley  (see  sketch  No.  1).  It  would 
appear  from  the  remains  of  the  reservoir  that  there  must  have 
been  nine  of  these  pipes  in  all.  These  holes  are  elliptical  in 
shape,  being  12  inches  high  by  9^  inches  wide,  and  the  interior 
of  tne  reservoir  is  still  seen  to  be  covered  with  cement.  The 
walls  of  the  reservoir  were  about  2  feet  7  inches  thick,  and 
were  strengthened  by  ties  of  iron  ;  it  had  an  arched  stone  roof 
in  which  there  was  an  opening  for  access  (Figs.  1,  2,  3).  From 
this  the  nine  lead  pipes  descended  the  side  of  the  valley  supported 
on  a  construction  of  masonry,  crossed  the  river  by  an  aqueduct 
bridge  and  ascended  into  another  reservoir  on  the  other  side,  as 
seen  in  sketch  No.  2,  entering  the  reservoir  at  its  upper  part 
just  below  the  spring  of  the  arches  of  the  roof.     From  this 
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reservoir  the  aqueduct  passed  to  the  next  on  the  edge  of  the 
large  and  deep  valley  of  Bonnan,  being  imderground  twice  and 
having  three  bridges  on  its  course,  the  last  of  which,  the  six- 
teenth on  the  course  of  the  aqueduct,  ends  in  a  reservoir  near 
Chaponost,  on  the  ed^  of  the  valley.  Only  one  of  the 
openings  through  whicn  the  siphons,  of  which  there  were 
probabrjr  ten,  started  from  the  reservoir  is  now  left. 

The  Dridge  across  the  valley  below  had  thirty  arches  and  was 
about  880  feet  long  by  24  feet  wide.  A  number  of  the  arches 
still  remain  standing,  and,  as  will  be  seen  by  sketch  No.  3,  in 
some  instances  the  pillars  of  the  arches  were  constructed  of 
transverse  arches  themselves.  The  work  consisted  of  concrete 
formed  with  Roman  cement,  so  hard  that  it  turns  the  points  of 
pickaxes  when  employed  against  it,  with  layers  of  flat  oricks  at 
regular  intervals.  The  surface  of  the  concrete  is  covered  with 
small  cubical  blocks  of  stone  placed  so  that  their  diagonals  are 
horizontal  and  vertical,  and  forming  what  is  known  as  opus 
reticulatum  (see  sketch  No.  4).  After  crossing  the  bridge 
the  pipes  were  carried  up  the  other  side  of  the  valley  into  a 
reservoir,  of  which  little  remains,  and  then  the  aqueduct  was 
continued  to  the  next  valley,  passing  over  three  bridges  in 
its  course.  This  valley,  that  of  St.  Irende,  is  much  smaller 
than  either  of  the  others,  but  nevertheless  it  was  deep  enough 
to  necessitate  the  construction  of  inverted  siphons,  of  which 
there  were  eight. 

Leaving  the  reservoir  on  the  other  side  of  this  valley,  the 
aqueduct  was  carried  on  a  long  bridge  (the  twentieth  on  its 
course)  which  crossed  the  plateau  on  the  top  of  Fourviires  and 
opened  into  a  large  reservoir,  the  remains  of  which  are  still  to 
be  seen  on  the  top  of  that  hill.  From  this  reservoir,  which  was 
77  feet  long  and  51  feet  wide,  pipes  of  lead  conveyed  the  water 
to  the  imperial  palace  and  to  the  other  buildings  near  the  top 
of  the  hill.  Some  of  these  lead  pipes  were  found  in  a  vine- 
yard near  the  top  of  Fourviferes  at  the  beginning  of  the 
eighteenth  century,  and  were  described  by  Colonia  in  his  His- 
tory of  Lyons.  Tliey  are  made  of  thick  sheet  lead  rolled  round 
so  as  to  form  a  tube,  with  the  edges  of  the  sheet  turned 
upwards,  and  applied  to  one  another  in  such  a  way  as  to  leave  a 
small  space,  as  shown  in  Fig.  5,  which  was  probably  filled 
with  some  kind  of  cement.  These  pipes,  of  which  it  is  said 
that  twenty  or  thirty,  each  from  15  to  20  feet  long,  were  found, 
were  marked  with  the  initial  letters  TL  OL.  OAES.  (Tiberius 
Claudius  Cassar)  and  afford  positive  evidence  that  the  work  was 
carried  out  under  the  Emperor  Claudius.  Lead  pipes,  con- 
structed in  a  similar  manner,  have  also  been  found  at  Bath,  in 
this  countiy^  in  connection  with  the  Roman  baths. 
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SKETCH  No.  IV^ARCH  OF  AQUEDUCT  BRIDGE- AT  BONNAN, 
ibewing  Opni  Retknltttnm.  The  dark  Cubes  are  made  of  granite 
gaaaa,  etc.,  the  light  ones  of  limestone  and  tandstooe ;  on  the  latter 
a  white  lichen  gitras,  rendering  the  contrast  still  more  conapicuoni. 
The  Arche*  are  made  of  slata  of  gneiss  alternated  with  flat  bricks. 
The  layers  of  flat  bricks  at  regoUr  intervals  are  also  shewn.  (From 
•  SluUk  bn  Itl  Aiaker.) 
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It  will  be  seen  at  once  that  the  great  difference  between  thiK 
aqueduct  and  those  near  Rome  arises  from  the  fact  that  instead 
ot  being  carried  across  a  nearly  flat  country,  it  was  carried 
across  one  intersected  with  deep  ravines,  and  that  it  was  there- 
fore necessary  to  have  recourse  to  the  system  of  inverted 
uphons.  There  can  be  no  doubt  that  the  inverted  siphons 
were  made  of  lead,  although  no  remains  of  them  have  been 
found,  for  we  know  that  the  Romans  used  lead  largely  and,  as 
we  have  seen,  pieces  of  the  lead  distribution  pipes  have  been 
found.  It  is  possible,  and  even  likely,  that  strong  cords  of 
hemp  were  wound  round  the  pipes  forming  the  siphons,  as  is 
related  by  Delorme  in  describing  a  similar  Roman  aqueduct 
siphon  near  Constantinople;  Delorme  also  describes,  in  the 
aqueduct  last  mentioned,  a  pipe  for  the  escape  of  air  from  the 
lowest  part  of  the  siphon  carried  up  agains^  a  tower  which  was 
higher  than  the  aqueduct,  and  it  is  certain  that  there  must 
have  been  some  such  contrivance  on  the  siphons  of  the  aque- 
duct at  Lyons.  Flacheron  supposes  that  they  consisted  of 
small  pipes  carried  from  the  lowest  part  of  the  siphons  up  along 
the  side  of  the  valley  and  above  the  reservoirs,  or  in  some 
instances,  of  taps  fixed  at  the  lowest  part  of  the  siphons. 
(Professor  Hayter  Lewis  has  kindly  pointed  out  to  me  that 
Vitruvius  describes  these  air  pipes.) 

The  Romans  have  been  blamed  for  not  using  inverted  siphons 
in  the  aqueducts  at  Rome,  and  it  has  been  said  that  this  is  a 
su£Scient  proof  that  they  did  not  understand  the  simplest  prin- 
ciples of  hydraulics,  but  the  remains  of  the  aqueducts  at  Lyons, 
which  I  have  been  describing,  negative  this  assumption  alto- 
gether. The  Romans  were  not  so  loolish  as  to  construct  under- 
ground siphons,  many  miles  long,  for  the  supply  of  Rome,  but 
where  it  was  necessary  to  construct  them  for  the  purpose  of 
crossing  deep  valleys  they  did  so.  The  same  Emperor  Claudius 
who  built  the  aqueduct  at  Rome  known  by  his  name,  built  the 
aqueduct  of  Mont  Pila,  at  Lyons,  and  it  is  quite  clear,  there- 
fore, that  his  engineers  were  practically  well  acquainted  with 
the  principles  of  hydraulics. 

It  is  thus  seen  that  the  Ancient  Romans  spared  no  pains  to 
obtain  a  supply  of  pure  water  for  their  cities,  and  I  think  it  is 
high  time  that  we  followed  their  example,  and  went  to  the 
trouble  and  expense  of  obtaining  drinking  water  from  unim- 
peachable sources,  instead  of,  as  is  too  often  the  case,  taking 
water  which  we  know  perfectly  well  has  been  polluted,  ana 
then  attempting  to  purify  it  for  domestic  purposes. 
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CONGRESS   AT    LEICESTER. 


INTRODUCTION. 


Thi  Eighth  Congress  of  the  Institute  was  held  at  Leicester,  from 
September  22nd  to  26th,  1885,  in  accordance  with  an  invitation 
received  from  the  Town  Council. 

The  buildings  devoted  to  the  use  of  the  Congress  were  conveniently 
arranged  for  the  meetings.  The  opening  Address  by  the  President, 
and  the  Lecture  to  the  Congress  were  delivered  in  the  Museum 
Lecture  Hall,  and  the  Sectional  Meetings  were  held  in  the  same 
building. 

The  Inaugural  Address  to  the  Congress  was  delivered  on  Tuesday 
Evening,  by  the  President,  Pbotbssgb  F.  S.  B.  F.  db  Chaumokt. 

The  Lecture  to  the  Congress  was  delivered  on  Thursday  Evening, 
by  Mr.  Ebitbst  Haut,  Chairman  of  the  National  Health  Society. 

The  papers  read  at  the  Congress  were  divided  into  three  Sections  : 
1,  Sanitary  Science  and  Preventive  Medicine ;  Section  2,  Engineering 
and  Architecture  ;  Section  S,  Chemistry,  Meteorology  and  Geology  ; 
the  meetings  of  Sections  1  and  2  occupying  nearly  two  days  each.  The 
leading  features  of  the  Sectional  meetings  are  given  in  the  Secretaries' 
Reports,  page  367. 

On  Tuesday  a  public  Luncheon  was  provided  in  the  Masonic  Hall, 
Halford  Street,  presided  over  by  the  Matob,  who  afterwards  opened 
the  Exhibition  in  the  Floral  Hall ;  at  the  close  of  which  ceremony, 
visits  were  paid  to  Buildings  of  Archieological  interest  in  Leicester. 

A  BreakjBist  was  given  to  the  Members  of  the  Congress  on  Wed- 
nesday Morning,  by  the  Leicester  Temperance  Society,  in  the 
Temperance  Hall,  Qranby  Street.  In  the  Evening  the  Matob  gave  a 
Conversazione  at  the  Museum,  which  was  largely  attended. 
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Two  interesting  Excursions  were  arranged  for  Saturday:  one  to 
Belvior  Gastle,  and  the  other  to  Charnwood  Forest,  where  visitors  were 
entertained  at  lunch  by  Mbsbbs.  Ellis  and  EyxBAjaD* 

The  Lecture  to  the  Working  Classes,  by  Gaptaiit  Douglas  Qalton, 
was  given  in  the  Evening,  in  the  Temperance  Hall,  Granfoy  Street. 

The  Exhibition  was  held  in  the  Floral  Hall,  Belgrave  Gate,  which 
was  well  situated  for  the  purpose,  but  a  large  annex  had  to  be  added 
to  it  to  accommodate  all  the  Exhibits  that  were  sent  to  the  Institute. 
It  was  open  from  Tuesday,  September  22Dd,  to  Saturday,  October  10th. 
There  Vere  135  Exhibitors  and  1,000  Exhibits.  The  Judges  awarded 
5  Silver  Medals,  presented  by  the  Exeter  and  Leicester  G^s  Com- 
panies, 29  Bronze  Medab  of  the  Institute,  11  Special  Certificates, 
and  81  Certificates.  119  Exhibits  were  deferred  for  further  Practical 
Trial,  but  the  awu'ds  made  for  these  are  included  in  the  figures  given 
above.  About  37,000  people  visited  the  Exhibition  during  the 
nineteen  days  that  it  was  open. 

E.  WHITE  WALLIS, 

Secretary, 


■■laKhi 
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Groror  Shaw,  Esq.,  M.D.,  J  P. 
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O.  H.  Ellis,  Esq..  J.P. 
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Section  I. — "Sanitary  Science  and  Preventive 

Medicine." 
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INAUGURAL    ADDRESS. 


Br  Prof.  F.  S.  B.  F.  db  Ohaumont,  M.D.,  F.RS., 


PBBSIBKNT  OF  THE  C0NOBB8S. 


In  opening  the  Eighth  Congress  of  the  Sanitary  Institute  of 
Great  Britain  two  duties  present  themselves  for  fulfibnent.  In 
the  first  place  I  have  to  thank  the  Council  of  the  Institute  for 
placing  me  in  this  honourable  position,  which  has  heen  filled  by 
so  distinguished  a  series  of  presidents  on  previous  occasions — 
Kichardson,  Chadwick,  Lord  Fortescue,  Galton,  Humphrey, 
and  Rawlinson.  My  second  duty  is,  in  the  name  of  the  Insti- 
tute, to  thank  the  worshipful  the  Mayor  of  Leicester  and  the 
Corporation  of  this  ancient  borough  for  their  kind  invitation  to 
assemble  here.  We  trust  that  the  results  of  our  visit  will  not 
be  less  interesting  or  less  beneficial  to  this  locality  than  our 
previous  visits  to  other  places  have  been  in  the  past.  The  Insti- 
tute will  soon  enter  upon  the  tenth  year  of  its  existence,  and 
during  that  period  it  has  made  great  and  important  progress. 
To  those  who  have  watched  its  career  it  is  interesting  to  see 
how  from  small  beginnings  it  has  gradually  but  surely  worked 
itself  into  a  position  of  prominence  and  influence  in  the  country. 
Of  course,  in  its  early  days  it  had  struggles  against  opposition, 
reasoning  and  unreasoning,  carping  ana  ill-natured  criticism, 
and  even  scornful  and  contemptuous  depreciation.  We  were 
called  a  set  of  talkers  and  babblers,  venturing  to  speak,  to  a 
public  who  knew  nothing,  on  subjects  of  which  we  knew  but  little 
at  best.  One  of  our  foreign  corresponding  members  remarked 
on  this  subject  to  me  on  the  occasion  of  our  anniversary  dinner 
last  July,  contrasting  the  present  state  of  things  with  that  which 
obtained  in  the  early  days  of  the  Institute,  when  he  visited  us 
for  the  first  time,  how  at  that  time  we  had  many  detractors, 
and  how  that  some  of  those  who  were  the  least  encouraging 
now  see  it  advantageous  to  join  with  us  in  the  good  work  that 
we  are  trying  to  do.     As  in  every  similar  case,  there  were  no 
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doabt  mistakes  and  misfortunes  in  the  beginning,  but  the 
ground  was  entirely  new.  We  were  pioneers  m  a  new  country, 
or  perhaps,  to  speak  more  accurately,  we  were  the  first  settlers 
in  a  country,  wnich  had  indeed  been  prospected  by  other  enter- 

E rising  and  intrepid  men^  but  in  which  no  definite  settlement 
ad  yet  been  made.     It  must  not  be  supposed  that  in  say- 
ing   this    I    am    arrogating    to    ourselves     the     honour    of 
founding  the  science  of  Hygiene,  or  of  being  the  first  to 
open  up  to  the  people  the  fountains  of  health  which  had  lain 
so    long    concealea.      On     the    contrary,    we    freely    admit 
that  the  search  after  health,  and  its  literature  are  the  oldest  in 
the  world,  and  on  this  subject  I  may  refer  you  to  the  opening 
lecture  I  delivered  on  the  early  history  of  the  subject  at  the 
Parkes  Museum  in   1883,  published  in  the  Lancet  of  June 
9th  of  that  year.     But  until  the  Institute  was  founded  in  1876, 
by  a  few  earnest  and  far-seeing  men,  there  were  no  institutions 
which  undertook  to  bring  before  thepublic  the  vital  question  of 
health,  both  public  and  domestic.     Tnere  was  indeed  the  health 
section  of  the  Social  Science  Association,  and  the  subject  was 
dealt  with,  in  a  more  or  less  casual  manner,  by  other  Societies ; 
but  there  was  still  room  for  a  special  Institution  like  ours, 
although  the  exact  scope  and  definition  of  its  labours  were  at 
first  uncertain.     We  did  not  wish  it  to  be  a  mere  debating 
Society,  or  to  be  an  occasion  of  meeting  of  experts  in  the  various 
branches  of  Hygiene,  but  to  make  it  a  means  of  bringing  the 
subject  home  to  the   community  at  large,  in  the  hope    of 
interesting    each    member    of  it  indindually  in  this    great 
question,  and  of  bringing  the  knowledge  already  acquired,  or 
that  might  be  progressively  acquired  in  the  future,   to  the 
amelioration  of  existing  evils,  and  to  the  prevention  of  those  which 
were  likely  to  come.    For  this  purpose  it  seemed  to  be  a  good  plan 
to  start  a  series  of  Meetings  or  Congresses,  in  different  parts  of 
the  kingdom  that  might  oe  willing  to  invite  us  to  visit  them, 
and  hear  what  we  had  to  say.     In  the  year  of  our  foundation, 
1876,  a  Congress  of  Hygiene  of  an  International  character  took 
place  at  Brussels,  in  connection  with  an  exhibition  of  Sanitary 
and  Life-Saving  Appliances,  on  the  invitation  of  the  present 
King  of  the  Belgians.     With  the  exception  of  one  which  had 
taken  place  in  the  same  City  in  1853,  under  the  auspices  of  the 
late  King  Leopold  I.,  that  of  1876  was  the  first  Congress  of 
the  kind  on  record,  the  interval  of  nearly  quarter  of  a  century 
between  them,  having  been  a  period  of  wars  of  the  most  severe 
and  bloody  character,  quite  inimical  apparently  to  the  more 
peaceful  pursuits  of  the  health  and  well-being  of  mankind. 
But,  barren  as  that  interval  was  of  Hygienic  Congresses,  and 
fruitful  of  destructive  wars,  it  was  by  no  means  a  period  of 
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Hygienic  inaction ;  on  the  contrary,  it  was  perhaps,  the  busiest 
and  most  eventful,  as  well  as  the  most  usefully  productive  of  any 
that  the  world  had  ever  seen.  The  year  1853  was,  perhaps,  too 
soon  to  interest  the  community  at  large,  in  this  or  any  other 
country,  on  the  subject  of  the  laws  of  health.  During  the  quarter 
of  a  century  that  preceded  it  great  efforts  had  been  made,  in 
this  country  especially,  by  the  work  of  the  Health  of  Towns 
Commission  and  other  similar  bodies,  and  a  large  mass  of 
information  and  evidence  of  a  very  startling  character  had  been 
brought  together ;  the  General  Board  of  H^th  (with  which  the 
nkme  of  our  venerable  friend,  Mr.  Edward  Chadwick,  is  so 
honourably  associated)  had  been  established,  although  about 
again  to  cease  to  exist  in  that  particular  form.  Still  the 
interest  of  the  public  could  hardly  be  said  to  have  been  suffi- 
ciently aroused  to  the  importance  of  the  subject,  and  when  the 
dreams  of  the  optimists  of  1851,  who  fondly  imagined  that  the 
Great  Elxhibition  of  that  year  was  the  beginning  of  the  millen- 
ium,  were  rudely  dispelled  by  the  invasion  of  the  Danubian 
Provinces  in  1853,  and  by  the  declaration  of  war  against  Russia, 
by  this  country  and  France,  in  the  spring  of  1854,  any  one 
might  have  been  forgiven  for  thinking  that  the  chances  of  civil 
improvements  were  but  small.  Inter  arma  silent  leges^  and  when 
war  followed  war  in  quick  succession,  the  Crimean  War  being 
followed  by  the  Indian  Mutiny,  that  by  the  Franco- Austrian 
War,  that  again  by  the  Civil  W  ar  in  America,  the  Danish  and 
German  Wars  of  1864  and  1866,  and  finally  the  death  struggle 
in  France  in  1870-1,  an  onlooker  might  well  have  imagined 
that  such  peaceful  and  unobtrusive  work  as  the  care  of  the 
peoples'  health  might  well  be  forgotten  when  nation  after 
nation  was  flying  at  his  neighbours  or  his  brother's  throat. 
But  in  the  course  of  this  world  good  often  comes  of  evil,  and 
results  are  brought  about  in  the  most  unlikely  way.  When 
our  army  was  djdng  in  the  snows  of  the  Crimea,  or  in  the 
crowded  hospitals  at  Scutari,  I  am  sure  poor  Tommy  Atkins, 
so  patient  and  heroic  to  the  end,  never  dreamt  that  his 
sufferings  and  death  were  of  more  moment  to  mankind  than 
the  overthrow  of  the  proudest  throne,  for  they  were  to  go  to 
the  making  of  an  epoch,  of  a  turning  point  in  the  health 
history  of  the  world,  to  which  the  most  striking  and  pictur- 
esque revolution  was  a  mere  transient  stage  effect  Had  not 
our  army  perished  in  the  way  it  did,  the  true  principles  of 
Hygiene  might  have  lain  dormant  and  unfruitful  for  many  a 
long  year,  whereas  the  sacrifice  of  that  unfortunate  army  has 
been  the  means  of  saving  many  lives  and  countless  treasure  to 
this  and  other  coimtries.  The  various  inquiries  set  on  foot 
culminated  in  the  Koyal  Commission  of  1857,  which  as  it  were 
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brought  to  a  focus  the  rays  of  light  that  up  to  that  time  had 
been  somewhat  scattered.     The  "  horrible  and  heart-rending  " 
details  of  the  war  were  probed  to  the  bottom,  and,  better  and 
more  important  still,  the  whole  facts  about  the  life  of  the 
soldier  were  carefully  gone  into,  with  a  view  to  the  inquiry  why  he 
should,  at  home  and  in  time  of  peace,  die  at  a  rate  which  was 
never  reached  among  his  civil  brethren,  except  in  times  of  the 
most  virulent  epidemic.     Those  of  my  own  day  may  say  that 
this  is  a  thrice  told  tale.     True,  but  it  may  not  be  so  to  the 
veneration  that  has  grown  up  since  that  eventful  time,  and  it  is 
indeed  connected  with  so  great  a  triumph  of  true  Hygiene  that 
it  can  hardly  be  too  often  impressed  upon  the  public.     The 
Report  of  the  Royal  Commission  of  1857  was  one  of  the  most 
remarkable  and  instructive  documents  ever    furnished    to  a 
Government,,  the  investigation  being  so  complete,  the  inductions 
so  clear,  and  the  predictions  as  to  the  future  having  been  so  fully 
justified  by  subsequent  experience.    The  Commissioners  were  able 
to  point  to  certain  conditions  which  they  believed  to  be  the  causes 
of  the  evils  complained  of,  and  they  further  said — "  Let  them 
be  remedied,  and  there  is  no  reason  why  the  soldier  should  not  be 
as  healthy  as  the  healthiest  in  civil  life.'*  The  recommendations 
of  the  Commission  were  acted  upon  as  rapidly  as  circumstances 
permitted,  and  we  are  now  at  a  distance  of  30  years  from  the 
former  evil  days.     What  are  the  facts  now?     The  soldier  at 
that  time  died  at  the  rate  of  18  per  1,000  at  home,  or,  to  be  a 
soldier  in  time  of  peace  was  more  fatal  than  to  be  the  inmate  of 
the  filthiest  and  most  poverty-stricken  parts  of  our  crowded 
cities.     The  last  return,  that  of  1883,  shows  that  the  death-rate 
at  home  is  only  6*28,  instead  of  18,  and  only  5*28,  if  we  exclude 
violent  deaths — that  is,  nearly  40  per  cent,  less  than  the  death- 
rate  of   the  most  healthy    districts  in  England   and  Wales. 
Calculating  upon  80,000  men,  the  strength  of  our  home  army  in 
1883,  we  have  1032  men  saved  to  the  fetate  in  one  year  alone — 
and  when  we  add  to  this  the  amount  of  sickness  saved  we  find  that 
it  represents  the  services  of  800  men  for  a  whole  year,  so  that 
practically  a  saving  of  two  battalions  has  been  effected.     The 
case  may  be  made  even  more  startling  if  I  state  that,  at  the  time 
I  myseli  entered  the  army  there  were  dying  of  Constimption  alone 
more  men  in  two  years  than  now  die  from  all  causes  whatsoever 
in  three  I 

The  next  remarkable  war  in  which  we  were  engaged  was 
the  Indian  Mutiny,  which  broke  out  in  the  spring  of  1857, 
and  found  us  at  grips  with  both  Persia  and  China,  The  scenes 
of  that  terrible  epoch  are  painful  to  dwell  on,  even  at  this 
distance  of  time,  and  only  those  who  can  remember  the  sensation 
caused  in  this  country  by  those  events  can  have  any  apprecia- 
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tion  of  the  appalling  effect  they  produced.  The  usefulness  or  not 
of  the  Crimean  War  has  been  much  discussed,  but  it  was  un- 
doubtedly a  good  thing  for  us  that  peace  with  Russia  had  been 
secured  a  year  before  the  Indian  Mutiny,  so  as  to  leave  us  untram- 
melled in  our  struggle  with  the  mutineers.  The  results  of  that 
struggle  are  well  known;  the  rising  was  quelled,  which  was  indeed 
a  foregone  conclusion ;  the  rule  of  our  eastern  empire  was  defini- 
tively transferred  to  the  Crown ;  whilst  various  changes  and 
re-organisations  were  made,  both  civil  and  military,  having  for 
their  end  the  better  Government  and  administration  of  that  vast 
dependency.  But  there  was  another  result.  The  attention  of 
the  public  was  called  to  the  sanitary  conditions  under  which 
our  troops  served,  and  a  Royal  Commission  was  appointed  to 
inquire  into  the  matter.  The  report  and  evidence  was  con- 
tained in  two  ponderous  tomes,  of  which  a  good  many  copies 
still  exist,  although  the  greater  part  of  the  impression  was 
destroyed  by  fire.  There  were  not  wanting  good-natured  people 
who  hinted  that  the  destruction  was  not  entirely  accidental, 
seeing  that  the  report  told  too  many  truths,  which  it  was  incon- 
venient (from  the  official  point  of  view)  that  the  public  should 
know.  We  may  put  such  accusations  by  as  being  more  than 
absurd,  although  the  truths  contained  in  the  report  were  startling 
enough.  But  they  had  been  known  and  commented  upon  before 
by  the  Medical  Staff,  too  often,  however,  in  vain.  The  time 
had  now  come  when  nothing  could  any  longer  be  concealed. 
The  country  then  learned  the  price  they  were  paying  in  Euro- 
pean lives  for  holding  India — viz.,  a  death-rate,  excluding  those 
killed  in  action  and  those  who  died  of  wounds,  of  69  per  1,000,  or 
a  total  inefficiency  of  at  least  10  per  cent,  per  annum  from  death 
and  invaliding,  and  another  10  per  cent.,  constantly  inefficient 
from  sickness,  requiring  treatment  in  hospital.  Had  this  existed 
in  the  present  day  the  state  of  things  would  have  been  as 
follows  : — The  strength  of  our  European  army  is  56,000 ;  at  69 
per  1,000  the  deaths  would  be  3,864,  and  the  annual  loss,  in- 
cluding invalids,  would  be  5,600  men,  whilst  the  loss  of  service 
from  sickness  would  be  equivalent  to  5,600  more ;  total  ineffi- 
ciency, 11,200  per  annuuL  Now,  what  are  the  facts  t  In  1883 
the  deaths  were  only  676,  or  about  one-sixth  of  the  above 
number,  and  the  total  losses  from  death  and  invaliding,  1,351 
instead  of  5,600.  The  number  constantly  sick  was  3,598 
instead  of  5,600,  although  in  all  probability  I  have  under-esti- 
mated the  older  numbers,  the  returns  being  somewhat  defective. 
The  total  inefficiency  now  is,  therefore,  oarely  5,000,  against 
11,200,  or  a  clear  gain  of  over  6,0(0  men  per  annum.  How 
has  this  been  brought  about  1  Simply  by  an  increased  atten-> 
tion  to  the  ordinary  principles  of  hygiene.    In  former  days  there 
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was  a  convenient  popular  plan  of  accounting  for  disease  and 
mortality  by  referring  everything  to  the  **  climate/'  a  plan 
equally  convenient  for  concealing  the  neglect  and  errors  of  the 
authorities  responsible  for  the  health  of  the  troops,  and  for 
excusing  and  condoning  the  personal  imprudence  ana  excesses  ot 
both  officers  and  men.  There  is  a  story  often  told  of  an  Irish 
M.P.y  who  stated  the  case  in  a  graphic  and  forcible  way, 
although  with  a  somewhat  egregious  bull.  He  said,  ^  Men  go 
out  to  India,  and  eat  heartily  and  drink  brandy  and  water,  and 
get  fever  and  die,  and  then  they  wMte  home  and  say  it  was  the 
climate  that  killed  them  I  "  The  truth  is  climate  was  talked 
about  in  a  more  or  less  glib  and  dogmatic  way,  whilst  there 
was  hardly  a  person  who  could  have  explained  what  climate 
meant  if  they  had  been  asked  to  do  so.  Even  to-day  most 
people  would  be  extremely  puzzled  to  give  even  a  plausible  defini- 
tion of  it.  It  is  one  of  the  most  complex  influences  in  exist- 
ence. It  is  made  up  of  questions  of  temperature,  humidity, 
pressure,  velocity  and  direction  of  wind,  nature  of  soil,  confor- 
mation of  surface,  presence  or  absence  and  kind  of  vegetation, 
proximity  to  the  sea  or  to  great  continents,  electrical  influences, 
presence  or  absence  of  malaria,  and  probably  scores  of  other 
things  of  an  obscure  or  unknown  nature.  Its  variation  is 
practically  infinite,  and  the  integration  of  its  many  factors 
well-nigh  impossible.  No  wonder  it  was  credited  with  all  sorts 
of  malign  effects  upon  the  human  constitution,  all  the  more 
believed  in  because  they  could  not  be  understood — in  fact,  it 
became  a  fetish,  and  was  worshipped  as  such.  It  was  one  of 
the  great  functions  of  the  commission  to  examine  into  this 
mysterious  superstition,  and  once  for  all  to  shatter  the  idol  that 
had  done  so  much  evil.  The  commission  showed  that  so  many 
unhygienic  conditions  existed  that  it  was  idle  to  talk  of  the 
influence  of  climate  until  those  were  dealt  with  and  removed. 
In  fact  climate,  plus  all  sorts  of  unhealthy  factors,  had  had  its 
day,  and  it  was  nigh  time  that  hygiene  should  have  hers,  and 
see  whether  she  or  climate  was  to  win  in  the  struggle.  The 
result  has  fully  justified  the  anticipations.  India  is  now  more 
healthy  than  service  at  home  was  thirty  years  ago,  and  it  has 
been  clearly  demonstrated  that,  other  things  being  equal, 
climatic  influences  stand  for  remarkably  little  in  a£Fecting  the 
health,  compared  with  the  inordinate  importance  attached  to  it 
but  a  short  time  ago.  *'  Acclimatisation  "  is  shown  to  be  more 
or  less  a  mere  notion,  at  least  in  the  interpretation  hitherto 
given  to  it ;  and  it  is  now  recognised  that  there  is  hardly  a 
comer  of  the  earth  where  man  cannot  maintain  health  and 
energy,  if  his  mode  of  life  be  conducted  on  hygienic  principles. 
There  are,  no  doubt,  influences  of  locality,  such  as  malaria, 
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but  even  those  can  be  combated,  apart  from  such  direct 
methods  as  drainage  and  the  like,  by  cultivating  the  resisting 
power  of  man's  own  constitution  by  a  course  of  true  hygienic 
living.  In  India  were  found  the  same  evils  as  at  home— 
unwholesome,  badly-ventilated  dormitories,  unsuitable  clothing 
and  unlimited  rum,  not  to  speak  of  impure  water,  bad  conser- 
vancy arrangements,  and  absence  of  occupation,  every  factor 
being  aggravated  by  high  temperature  and  malarious  poisoning. 

Much  of  this  has  now  been  changed,  excepting  of  course  the 
so-called  climatic  influences,  which  remain  the  same  as  in  1800, 
and  the  result  is  we  have  a  death-rate  of  12  per  1000  (in  1883), 
instead  of  69  as  formerly ;  the  average  for  the  last  ten  years  being 
less  than  18,  or  under  the  home  rate  of  thirty  years  aga  There  is 
still  much  to  be  done,  for  even  these  rates  are  too  high,  but 
the  past  gives  great  hope  for  the  future :  ^^  There  is  always 
"  a  yet  in  each  hereafter^ 

Let  me  cite  another  instructive  instance,  although  on  a  less 
important  scale,  I  mean  the  experiences  of  our  troops  in  the  West 
Indies.  Those  beaatif  ul  islands,  which  might  have  been  an  earthly 
Mradise,  were  looked  upon  for  years  as  a  perfect  charnel-house. 
To  be  ordered  to  the  West  Indies  was  a  punishment  that  was  little 
less  than  sentence  of  death,  for  the  chances  of  life  were  small 
at  the  best,  and  then  there  was  no  regular  relief  of  troops  as 
there  is  at  the  present  time.  Fevers,  dysenteiy  and  other 
diseases,  with  penodical  outbreaks  of  yellow  fever,  and,  in  later 
times,  of  cholera,  were  among  the  fatal  causes  of  the  exceptional 
mortality.  Here  again  of  course  the  climate  got  the  chief  blame. 
But  what  were  the  real  facts  t  The  barracks  were  placed  on 
unhealthy  sites,  the  accommodation  in  the  dormitories  would 
have  been  disgraceful  even  in  a  cold  climate,  the  rations  were 
almost  invariably  salt  meat,  the  use  of  fruits  and  vegetables  was 
discouraged  if  not  forbidden,  the  drinking  water  was  often  foul 
and  impure,  and  the  rum  practically  unrestricted.  Of  the 
accommodation  in  barracks  I  may  cite  the  words  of  Sir  Alex. 
Tulloch :  "  A  barrack  at  Tobago,  the  best  in  the  whole  Wind- 
ward and  Leeward  command,  had  the  following  dimensions  in 
1826:  superficial  space  per  man,  22>J  ft. ;  breadth,  23  ins. ; 
cubic  space,  250  ft.*  "  Tne  men,*'  says  Dr.  Parkes,  *'  slept  in 
hammocks  touching  each  other.  In  these  barracks^  crowded  as 
no  barracks  were  even  in  the  coldest  climates,  there  was  not  a 
single  ventilating  opening,  except  the  doors  and  windows. 
With  this  condition  of  atmosphere,  it  is  impossible  not  to  bring 
into  connection  the  extraordinary  amount  of  phthisis  which 
prevailed  in  the  soft  and  equable  climate  of  the  West  Indies. 
There  was  more  phthisis  than  in  England,  far  more  than  in 
Canada."     Soon  aiter  this  some  improvements  took  place,  and 
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we  find  in  Dr.  Balfour's  abstract,  published  in  1862,  a  com- 
parative table  of  death  rates,  from  which  it  appears  that  the 
mean  death  rate  in  Jamaica  previous  to  1836  was  128  per  1000 
(rising  sometimes  to  307),  whilst  between  1837  and  1855  it  had 
fallen  to  50*8,  still  an  inordinate  figure,  but  a  great  improvement 
upon  former  times.  In  the  Windward  and  Leeward  command, 
the  fall  had  been  from  81*5  to  62*5.  At  present,  just  thirty- 
years  later,  the  rate  is  only  one-fourth  of  this  improved  rate, 
a  mean  of  15.76,  and  an  actual  ratio  in  1883  of  only  14*44. 
Some  of  the  individual  items  are  particularly  instructive.  Thus 
fevers  killed  in  Jamaica  before  1837,  no  less  than  101'9  per 
1000,  after  1837,  only  36-9.  In  the  present  day  in  the  West 
Indies  the  ratio  for  ten  years,  1873-82,  even  including  yellow 
fever  outbreaks,  is  9*30  per  1000  per  annum,*  and  for  1883, 
only  8.42.  Consumption  killed  10-4  per  1000  before  1837,  and 
8*6  after  that  year ;  the  deaths  in  1883  were  only  1*2,  and  the 
mean  of  the  four  previous  years  only  0'57.  Even  including 
invaliding,  we  have  a  loss  of  only  6  in  1883,  and  under  3  as  an 
average  of  previous  years.  The  number  of  troops  kept  in  the 
West  Indies  is  now  small  as  compared  with  former  years,  but 
the  above  will  show  what  a  modest  part  so-called  "climatic 
conditions  "  play  as  a  factor  in  mortality.  Many  years  ago  the 
present  Director-General  of  the  Medical  Staff,  Sir  Thomas 
Crawford,  K.C.B.,  in  a  very  able  paper  in  Vol.  II.  of  the 
"  Army  Medical  Reports,"  drew  up  a  table  of  disease  factors 
from  his  expenence  at  Secnnderabad,  with  reference  to  zymotic 
diseases,  in  which  he  tried  to  apportion  to  each  its  percentage 
of  numerical  importance.  Thus,  taking  all  the  factors  together 
to  value  100,  those  which  were  due  to  errors  beyond  the  control 
of  the  individual,  but  remediable  by  the  authorities,  were  taken 
to  value  35 ;  personal  errors  under  the  control  of  the  individual 
himself,  34 ;  agencies  undefined  and  contingencies,  6 ;  peculi- 
arities of  climate,  25 ;  so  that  69  per  cent,  was  recognised  as 
distinctly  remediable,  and  only  25  as  due  to  climate.  This  was 
quarter  of  a  century  ago ;  I  think  that  in  the  present  day 
climate  would  figure  for  even  a  smaller  amount.  It  is  true  that 
there  are  some  pestilential  spots,  such  as  the  West  Coast  of 
Africa,  which  are  especially  dangerous  to  life,  although  even 
there  preventive  measures  are  capable  of  largely  mitigating  the 
danger.  But,  putting  these  on  one  side  provisionally,  we  may 
confidently  say  that  there  is  not  a  spot  on  the  globe,  where  men 
may  not  be  kept  in  health  and  vigour  by  proper  attention  to 
hygiene. 

*  Omitting  1881,  a  year  of  yellow  fever  epidemic,  the  average  is  only 
6  per  1000. 
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These,  then,  are  some  of  the  advantages  derived  from  the 
dire  struggles  into  which  we  have  been  plunged,  struggles  which 
taught  us  lessons  by  which  we  have  profited  in  the  field,  so  that 
the  subsequent  minor  wars  we  have  waged  have  been  carried 
out  with  a  much  smaller  expenditure  of  life  and  health  than 
has  ever  before  been  known  in  the  history  of  the  world. 

I  have  dwelt  somewhat  upon  the  military  aspect  of  this  great 
question,  partly  because  I  have  been  myself  intimately  connected 
with  it  for  more  than  thirty  years,  but  still  more  because  of  the 
interest  attached  to  it,  both  historically  and  practically.  In 
the  public  service  we  have  to  deal  with  bodies  of  men  whose 
history  is  known,  whose  ways  of  life  are  so  far  uniform, 
and  who  are,  therefore,  more  distinct  and  definite  objects  of 
observation  than  can  be  the  case  in  civil  life.  From  the 
experience  thus  gained  all  have  profited,  as  could  easily  be  shown 
in  much  more  detail  than  the  scope  of  such  an  address  as  the 
present  would  properly  warrant. 

The  period  that  I  have  been  considering  between  the  two 
Hygienic  Congresses  at  Brussels,  in  1853  and  1876,  was  fruitful 
of  sanitary  legislation  at  home,  and  in  1875  the  Public  Health 
Act  was  passed,  an  attempt  to  consolidate  legislation  on  the 
subject,  which,  with  all  its  imperfections,  was  a  successful  one, 
and  forms  a  sound  basis  for  future  work.  The  passing  of  that 
important  Act  made  it,  on  the  whole,  easier  to  start  an  Institution 
like  ours  than  it  could  otherwise  have  been,  the  more  so  that  its 
foundation  coincided  with  the  second  Brussels  Congress,  destined 
to  be  the  first  of  an  important  series  of  International  Meetings 
which  have  since  taken  place  biennially  at  Paris,  Turin,  Geneva, 
and  The  Hague.  We  may  hope  that  before  many  years  are 
over  London  may  be  chosen  as  its  place  of  meeting,  the  only 
wonder  being  that  this  has  not  taken  place  before  now, 
considering  the  prominent  part  this  country  has  played  in 
modern  sanitation. 

Important  as  such  International  Congresses  are,  seeing  that 
they  afford  opportunities  for  bringing  before  the  representatives 
of  different  countries  large  questions  affecting  the  sanitation 
of  the  world,  as  well  as  that  oi  individual  states,  it  was  felt  that 
there  was  still  room  for  more  limited  meetings  at  home,  by 
which  practical  questions  might  be  popularised  and  the  whole 
system  of  hygiene  made  familiar  to  the  people.  The  subject 
is  one  that  requires  to  be  presented  as  often  and  in  as  simple  a 
form  as  possible,  so  that  it  may  make  an  impression  on  the 
popular  mind,  in  order  that  legislation  may  carry  it  along  with 
it.  For  it  is  little  or  no  use  legislating  too  far  ahead  of  the 
knowledge  or  feeling  of  the  people.  For  this  purpose  our 
Institute  started  a  series  of  Autumn  Congresses  in  different 
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parts  of  the  country,  in  connection  in  each  case  with  an 
Exhibition  of  Sanitary  Appliances,  so  that  practical  illustrations 
might  be  provided  of  the  principles  enunciated  at  the  lectures 
and  addresses  or  in  the  sections.  Our  first  Congress  was  at 
Leamington  in  1877,  and  that  was  followed  by  others  at 
Stafford,  Croydon,  Elxeter,  Newcastle,  Glasgow,  and  Dublin. 
The  only  blank  year  was  1881,  when  the  International  Medical 
Congress  in  London,  and  the  great  Medical  and  Sanitary 
Exhibition  at  South  Kensington,  seemed  to  render  an  additional 
Congress  and  Exhibition  a  doubtful  success.  The  fact  that  the 
International  Health  Elxhibition  of  last  year  in  no  way  interfered 
with  the  success  of  our  meeting  in  Dublin,  but  rather  strength- 
ened it,  is,  I  take  it,  a  proof  of  the  increasing  interest  in  the  sub- 
ject which  even  in  this  short  interval  of  time  has  been  evinced. 
After  meeting  two  years  in  the  sister  kingdoms  we  have  now 
returned  to  the  heart  of  England  itself,  where,  I  doubt  not,  our 
labours  will  be  crowned  with  a  success  not  inferior  to  that  of 
any  former  occasion.  You  will  have  the  advantage  of  hearing 
lectures  from  Mr.  Ernest  Hart  and  Captain  Douglas  Galton,  C.B., 
as  well  as  addresses  from  the  presiaents  of  sections,  in  which 
capacity  we  have  had  the  advantage  of  securing  the  services  of 
such  men  as  Professor  Bansome,  Mr.  Gordon  Smith,  and 
Dr.  Marcet,  representative  names  which  would  of  themselves 
secure  the  success  of  our  meeting. 

The  Institute,  however,  has  not  considered  that  the  arrange- 
ment of  annual  meetings  like  this  has  been  sufficient  for  the 
work  before  it.  Meetings  and  addresses  have  been  given  from 
time  to  time  in  London,  and  we  hope  that  the  time  is  not  far 
distant  when  something  like  a  school  may  be  established,  with 
a  staff  of  teachers,  laboratories,  museum,  &c.  For  this  purpose 
it  will  be  necessary  to  gather  together  into  one  centre  the 
scattered  efforts  which  are  being  made  in  the  same  direction, 
but  which  are  at  present,  from  want  of  union,  somewhat  dis- 
sipating energy  in  an  unproductive  way.  Let  us  take  the 
motto  of  the  Kingdom  which  initiated  Hyrienic  Congresses : 
"  L'Union  fait  la  Force."  The  Sanitary  Institute  finds  its 
complement  especially  in  the  Parkes  Museum,  with  which  it 
is  already  in  somewhat  close  connection ;  and  we  hope  soon  to 
be  able  to  make  the  union  permanent,  so  that  a  really  great 
central  institution  may  be  formed,  which  shall  be  a  centre  of 
instruction,  and  sufficiently  powerful  to  make  its  views  and 
opinions  heard  and  respected  by  the  State  and  among  the 
people.  In  the  meantime,  the  Sanitary  Institute  is  doing  an 
important  work  in  offering  certificates  of  competency,  on  passing 
examinations,  to  those  officials  who  are  entrusted  with  the  carry- 
ing out  of  local  sanitary  work,  I  mean  surveyors  and  inspectors 
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of  naisances.  It  is  a  remarkable  fact  that  at  present  there  is  no 
official  recognition  of  the  competency,  or  the  necessity  for  the 
competency,  of  any  of  the  officers  connected  with  sanitary  work. 
The  medical  officer  of  health,  the  local  surveyor,  and  the  inspector 
of  naisances  may,  each  and  all,  be  appointed  without  showing  any 
proof  of  sanitary  knowledge,  and  are  indeed  sometimes  apponted 
without  the  possession  of  it.  To  remedy  this,  the  universities 
and  other  corporations,  granting  diplomas  in  medicine,  ofier 
certificates  of  proficiency  to  medical  men  who  are  on  the  Regis- 
ter and  who  can  pass  the  prescribed  examination.  Those  cer- 
tificates are  not  yet  rendered  compulsory,  but  we  trust  they 
may  be  so  ere  long.  Until,  however,  the  Sanitary  Institute 
stepped  forward  there  was  no  similar  means  applicable  to  the 
local  surveyors  or  inspectors ;  but  now  for  a  number  of  years 
past  periodical  examinations  have  been  held,  and  the  increasing 
number  of  candidates  has  shown  the  gi*owing  appreciation  or 
the  value  of  the  certificates  offered.  As  to  the  necessity  of 
them  I  can  vouch  personally,  for  I  have  been  for  a  number  of 
years  an  examiner,  Doth  of  this  Institute,  and  also  of  other  public 
bodies  granting  certificates  to  medical  officers,  and  in  all  the 
different  classes  of  candidates  ignorance  has  been  displayed,  by 
some  at  least,  to  a  degree  that  would  be  surprising  to  those 
inexperienced  in  such  matters.  It  is,  however,  eminently  satis- 
factory to  note  the  progress  that  is  being  made,  both  in  the 
better  preparation  that  the  candidates  bnng  to  the  examina- 
tions, and  in  the  fewer  ntunbers  that  we  feel  compelled  to 
reject.  We  earnestly  hope  that  the  time  is  not  long  distant, 
when  it  will  be  compulsory  on  all  sanitary  officials  to  show 
undoubted  proof  of  their  competency  for  office,  before  being 
entrusted  with  the  health  of  the  people,  and  the  expenditure  of 
their  money.  There  is,  however,  another  point  in  which 
reform  is  required,  and  that  is  the  appointment  and  tenure  of 
office  of  medical  officers  of  health.  Whilst  we  ought  to  insist 
upon  their  giving  proofs  of  their  competency,  we  must  make 
their  posts  such  as  would  be  worth  holding  by  men  of  special 
knowledge  and  training.  The  present  system  of  uncertain 
tenure  must  be  abolished,  as  well  as  the  practice  of  appointing 
men  in  medical  practice  to  small  districts  at  a  nominal  salary. 
The  country  must  be  divided  into  large  combination  districts, 
so  as  to  be  sufficient  to  occupy  the  entire  available  time  of  a 
competent  medical  officer,  who  should  be  well  paid,  and  irre- 
movable except  by  the  Local  Government  Board,  on  good 
cause  shown  and  ample  inauiry.  There  is  no  more  reason  why 
the  medical  officer  oi  healtn  should  be  under  the  control  of  local 
bodies  than  the  county  court  judge,  or  any  other  similar  official. 
That  these  and  other  changes  will  be  brought  about  in  time  I 
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have  no  doubt,  but  at  present  our  sanitary  work  is  in  a  tenta- 
tive and  inchoate  state,  although  progressive  experience  is 
gradually   showing  the  direction  in  which   alterations  should 

fo.  The  importance  of  the  Health  Department  of  the  State  is 
ecoming  more  and  more  evident,  and  the  success  which  has 
attended  its  labours  up  to  the  present  time  demonstrates  the 
propriety  of  advancing  its  position  to  that  of  one  of  the  great 
Departments  of  Government.  We  have  even  now,  in  the  office 
of  the  President  of  the  Local  Government  Board  a  qimsi 
minister  of  health,  but  as  sanitary  knowlege  progresses  the 
position  must  be  vastly  increased  in  power  and  in  importance. 

The  advantages  of  unity  in  administration,  both  as  a  question 
of  efficiency  and  of  expense,  have  been  much  dwelt  upon  by  our 
friend  and  veteran  sanitarian,  Mr.  Edwin  Chadwick.  There 
can  be  no  question  that  a  more  uniform  and  united  system 
would  greatly  add  to  the  efficiency  and  materially  diminish  the 
expense  of  sanitary  work.  But  the  apparent  outlay  is  not  all, 
for  the  indirect  expense  produced  oy  inefficiency  is  vastly 
greater  than  any  direct  outlay  likely  to  be  incurred,  however 
extravagant.  A  premature  deatn  is  reckoned  overhead  as  a  loss  of 
£100,  and  if  it  is  the  head  of  the  house  and  the  breadwinner,  it 
is  evidently  much  more.  If  we  double  this  estimate  it  will  be 
less  than  the  probable  coincident  damage,  due  to  the  loss  of  time 
from  the  proportionate  amount  of  sickness  which  each  death 
represents.  There  are  about  750,000  deaths  every  year  in  the 
United  Kingdom,  about  one-half  of  which  are  deaths  of  children, 
or  of  persons  in  the  unproductive  periods  of  life,  if  the  re- 
mainder, pretty  nearly  one-third  are  distinctly  preventible. 
Could  those  deaths  be  prevented  we  should  save  (on  the  above 
calculation)  a  sum  of  25  millions  per  annum,  or  little  short  of 
the  amount  we  pay  yearly  for  the  interest  of  the  National  Debt. 
Other  calculations  have  brought  out  even  higher  figures,  but 
they  all  agree  in  one  thing,  viz.,  that  we  are,  as  a  nation,  paying 
yearly  an  enormous  sum  for  our  sanitary  shortcomings,  a  sum 
undoubtedly  less  than  we  used  to  pay,  but  still  very  large,  a 
sum,  too,  that  would  rapidly  increase  if  our  vigilance  were  in 
any  way  relaxed.  It  is  the  aim  and  object  of  sanitation  to 
reduce  and,  if  possible,  to  extinguish  this  gigantic  burden, 
which  represents  about  one-sixteenth  of  the  entire  taxable 
income  of  the  Country.  But  even  this  is  not  all,  for  besides  the 
immediate  losses  from  sickness  and  mortality,  we  have  the  re- 
moter effects  in  weakened  health  and  enfeebled  offspring,  every 
lowering  of  the  health  standard  preparing  a  fertile  soil  for 
future  disease  and  the  perpetuation  of  the  scourges  of  humanity. 
We  may,  however,  take  comfort  from  the  good  results  that 
have  arisen  from  such  imited  effort  as  has  already  been  put 
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forth,  and  we  may  congratulate  ourselves  on  the  progressing 
diminishing  mortality  generally,  and  the  control  which  has  heen 
established  over  some  of  our  most  virulent  diseases.     Much,  of 
course,  is  due  to  the  increasing  well-bein^  of  the  poorer  classes. 
in  spite  of  the  outcry  about  depression  of  trade*     Such  ebbs  and 
flows  are  inevitable,  but  on  the  whole  the  people  generally,  are 
better  off  now  than  they  have  ever  been,  at  any  rate  within  any 
period  of  which  we  have  trustworthy  records.     It  has  sometimes 
been  said  that  the  rural  population  were  better  off  in  former 
times  when  the  population  was  less.     In  some  particulars  this 
may  be  the  case,  but  I  think  on  the  whole  the  balance  is  in 
favour  of  the  present  day.     If  I  should  be  wrong  in  this  view, 
then  it  only  strengthens  the  other  part  of  the  argument,  viz., 
that  the  sanitary  efforts  of  modem  time  have  been  even  more 
productive   of  benefit  than   they   seem  to  have  been  at  first 
sight.     Our  statistics  before  this  century  are  very  imperfect, 
but  it  has  been  shown  by  comparison  of  the  bills  of  mortality 
that  the  death-rate  in  the  metropolis  in  the  17  th  century  was 
between  70  and  80  per  1,000  per  annum  ;  in  the  18th  century 
it  fell   to  about  50,  and  towards  the  end  of  the  century  to 
about  30.     At  the  time  of  the  commencement  of  systematic 
registration  about  50  years  ago,  the  death-rate  was  more  than 
25   per   1,000   (actually   29-55   in   1838,   and    25-63    as   the 
average  of  5  years,  viz.,  1838-42),  whereas  the  whole  of  Eng- 
land  was  only  22-60  in   1838,   and  22-02  of  the  five  years, 
1838-42.     Quarter  of  a  century  later  the    rates    were — for 
London,  22-6;  for  England  and  Wales,  21*7;  and  the  great 
towns,  23-4.     London  was  therefore  healthier  than  the  average  of 
the  other  great  towns,  and  only  5  per  cent,  behind  all  England  and 
Wales,  whilst  in  the  earlier  period  it  was  17  per  cent,  behind, 
4md  in  1838,  33  per  cent,  behind  the  country  generally.     In  the 
later  returns  the  figures  are  even  more  satisfactory,  the  London 
death-rate  being  only  21,  or  about  the  same  as  that  of  the 
country  generally.     We  must  remember  also  that  this  improve- 
ment has  taken  place  with  a  progressively  increasing  numoer  of 
persons  in  the  area  concerned,  even  although  the  area  is  also 
continually  extending.     In  1831  there  were  less  than  44  persons 
to  an  acre  in  the  metropoUs,  and  in  1841  just  under  46.     In 
1883  there  were  52*5,  and  at  present  probably  over  54.     In  1883 
the  area  per  head  was  only  92-2  square  yards,  and  the  proximity, 
or  distance  from  person  to  person,  if  equallv  distributed  over 
the  area,  was  10^  yards,  or  nearly  31  feet.  At  tne  present  time  it  is 
probably  not  more  than  10  yards  or  30  feet.     Now,  Dr.  Farr,  has 
made  some  remarks  on  the  mean  duration  of  life,  which  may  be 
useful  as  a  means  of  comparison.    He  has  shown  that  the  mean 
duration  was  very  nearly  equal  to  a  formula  which  may  be  most 
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simply  stated  as  the  sum  of  two-thirds  of  the  reciprocal  of  the 
death-rate,  and  one-third  of  the  reciprocal  of  tne  birth-rate. 
Stated  thus  the  mean  duration  of  life  in  England  and  Wales  is 
now  about  41  years,  and  that  of  the  metropolis  is  very  nearly 
the  same.  Of  course,  a  general  statement  like  this  includes 
extremes — for  instance,  in  St.  Georse's-in-the-EIast,  the  most 
crowded  district,  the  mean  duration  or  life  is  only  28,  whilst  it 
is  double  that  in  Kensington  or  Hampstead.  Again  in 
Liverpool,  our  most  crowded  Citv,  it  is  34,  and  the  same  in 
Mancnester,  whilst  it  is  48  in  Bradford,  and  47  at  Bristol,  and 
44  here  at  Leicester.  But  to  determine  the  relative  healthiness 
we  may  apply  another  test  derived  also  from  a  formula  of  Dr. 
Farr's.  If  we  take  the  whole  of  England  and  Wales  we  find 
that  there  is  a  little  under  1^  acres  for  each  person,  which  gives 
a  proximity  of  91  yards  or  273  feet.  Then  for  every  other 
proximity  we  may  find  the  probable  mean  duration  of  life  by 
multiplymg  the  rate  for  England  and  Wales  by  a  factor  con- 
sisting of  the  proximity  of  the  new  district  divided  by  the 
proximity  of  England  and  Wales,  the  fraction  being  first  raised 
to  the  0*24  power.  Now,  the  rate  for  all  England  and  Wales 
being  41,  we  find  that,  if  conditions  were  eqmd,  the  crowding  in 
our  towns  and  cities  would  produce  the  following  rates : — 


Proximity 

Calculated  Mean 
Duration  of  Life. 

Actual  Mean 
Duration  of  Life. 

Diffareaoe. 

London        10  yards. 

24  years. 

41  Tears. 

+  17  years. 

Liverpool      6J 
Mancnester  8 

22      ... 

34' 

+  12 

23      ... 

34 

+  11 

Bradford     16  J 

27      ... 

48 

+  21 

Bristol         lOf 

24i     ... 

47 

+  m 

Leicester     11 

24}     ... 

44 

+  19i 

and,  of  course,  worse  rates  in  the  most  crowded  parts.  Thus  in 
St  George*s-in-the-East,  London,  where  the  proximity  is  about 
5  yards,  the  rate  would  be  only  20,  whereas  by  the  other  cal- 
culation it  is  28,  or  a  balance  in  its  favour  of  8  years.  We 
thus  see  that  in  spite  of  many  shortcomings,  the  health  of  our 
towns  is  better  than  might  have  been  expected  from  the  crowd- 
ing together  of  so  many  people  on  a  limited  area.  On  the  other 
hand,  u  we  were  to  reverse  the  formula  and  calculate  out  the 
proportionate  duration  of  life  in  the  whole  country  from  the 
data  of,  say,  that  of  London,  we  should  find  that  it  ought  te  be 
69 J  years  ;  from  the  Liverpool  data,  63 J  ;  from  Manchester,  61 ; 
from  Bradford,  72^ ;  from  Bristel,  78^  ;  and  from  Leicester,  73, 
We  should  thus  be  getting  very  near  the  rates  of  Dr.  Richard- 
son's Hygeia  or  Salutland ;  such  rates  are  not  at  all  impossible, 
although  they  may  be  remote.    Thus  most  sanitarians  agree 
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that  the  death-rate  is  capable  of  being  reduced  to  15  per  1,000 
by  the  reduction  of  preventible  disease.  In  that  case  the  mean 
duration  of  life  would  be  fifty-four  years  instead  of  41 ;  whilst 
a  reduction  to  12  per  1,000  would  raise  the  mean  duration  of 
life  to  65;  11  would  raise  it  to  70;  whilst  a  ratio  of  8  per 
1,000 — a  rate  seriously  contemplated  by  Mr.  Chadwick — would 
bring  it  up  to  93,  and  a  fractional  amount  below  8,  would 
establish  the  ideal  100  years,  which  is  now  held  to  be  the  nor- 
mal life  of  man.  To  return,  however,  to  our  comparison  of  the 
duration  of  life,  we  find  one  or  more  of  several  possible  infer- 
ences :  (1)  The  formula  may  not  be  sufficiently  general  in  its 
application  to  give  trustworth v  results ;  undoubtedly  its  appli- 
cation is  to  some  extent  limited,  but  still  it  is  an  approximation 
which  may  be  used  with  some  confidence,  except  in  remarkable 
and  improbable  extremes.  (2)  The  comparison  shows  that 
crowding  together  in  an  area,  at  least  within  certain  limits,  is 
not  necessarily  a  danger  ptT  ae^  but  only  becomes  so  when 
accompanied  with  sanitary  neglect.  It  is  so  obviously  requisite, 
in  a  populous  area,  that  sanitary  measures  should  be  earned  out 
for  the  public  benefit,  that  there  is  better  chance  of  their  being 
so  with  some  stringency  than  in  a  scattered  district.  (3)  The 
greater  nnitv  of  action  and  possession  of  more  ample  powers  in 
concentrated  communities  tend  markedly  to  improve  sanitary 
conditions,  and  this  forms  a  strong  argument  for  making 
the  powers  of  local  authorities  equal  throughout  the  country, 
and  for  abolishing  the  distinction  between  urban  and  rural 
districts.  On  this  part  of  the  question,  however,  I  do  not  pro- 
pose to  dwell  further,  as  I  believe  this  important  subject  will  be 
brought  before  you  later  on  by  a  speaker  who  is  eminently 
qualified  to  deal  with  it,  Mr.  Ernest  Hart. 

I  have  spoken  hitherto  chiefly  of  general  death-rates,  but 
these,  although  valuable,  are  less  sure  marks  of  improved  sani- 
tation than  particular  death  rates,  and  more  especially  those 
from  particiilar  classes.  The  three  most  significant  are : 
(1)  the  deaths  of  children  ;  (2)  the  deaths  from  consumption ; 
and  (3)  those  from  zymotic  disease.  They  are  the  most  signi- 
ficant because  they  are  the  most  preventible  by  hygienic 
measures.  It  will  be  impossible  to  do  more  than  say  a  few 
words  about  each.  (1)  As  regards  the  death  rate  of  young 
children :  the  large  preponderance  of  their  deaths  is  still  a  blot 
upon  our  social  system,  and  I  am  sorry  to  see  that  Leicester 
has  an  unfortunate  notoriety  in  this  direction.  For  almost  all 
zymotic  diseases  children  form  the  most  sensitive  barometers, 
and  they  are  generally  the  first  to  show  symptoms  of  derange- 
ment ii  insanitaiy  conditions  are  present.  One  of  the  most 
constant  of  children's  disorders  is  diarrhoea,  with  which  is 
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associated  typhoid  fever,  often  returned  formerly  as  infantile 
remittent  fever.  This  diarrhoea  is  partly  dae  to  insufficient  and 
improper  feeding,  but  it  is  also  largely  dependent  upon  in- 
sanitary conditions  connected  with  bad  drainage  and  impure 
water  supply.  As  I  see  from  the  registrar-general's  returns, 
this  cause  of  mortality  is  greatly  prevalent  in  Leicester.  We 
shall  be  interested  to  know  the  particulars  front  those  whose 
local  experience  may  be  able  to  throw  light  on  the  subject. 
Other  cnildren's  diseases,  which  are  believed  to  be  dependent 
upon  special  contagion,  such  as  measles,  scarlet  fever,  whooping- 
cough,  &c.,  are  also  greatly  influenced  by  unhygienic  conditions, 
and  to  some  extent  their  greater  or  less  rapidity  of  spread  is  an 
index  of  good  or  bad  sanitation,  although  we  may  not  at  present 
be  able  to  explain  many  of  the  apparently  capricious  phenomena 
which  start  up  from  time  to  time.  Some  of  those  curiosities  of 
infection,  as  we  may  call  them,  are  dependent  on  individual 
idiosyncrasy^  about  which  at  present  we  are  almost  entirely 
ignorant. 

(2).  The  second  group  of  importance  is  that  of  consumption, 
the  disease  of  all  others  most  constantly  fatal,  if  we  except 
diseases  of  the  lungs  and  air-passages  other  than  consumption  ; 
about  18  per  cent,  of  all  deaths  are  due  to  diseases  of  the 
respiratory  system  generally,  and  about  10  per  cent,  to  con- 
sumption. In  later  years  the  ratio  has  somewhat  diminished, 
and  that  fairly  steadily. 

In  1850-4  the  consumptiTe  deaths  were  12*6  7o  of  the  total  deaths. 


„  1855-9 

n 

12-0 

„  1860-4 

If 

11-6 

„  1865-9 

i» 

11-1 

„  1870-4 

9f 

10-4 

„  1875-8 

i» 

10-0 

In  the  25 

years 

1850- 

74 

11-6 

In  1881 

11 

9-6 

From  the  beginning  of  this  period  the  proportion  has 
diminished  more  than  one-fifth,  or  from  12*6  per  cent,  of  total 
deaths  to  9*8  per  cent.,  a  diminution  actually  of  22  per  cent., 
the  number  of  deaths  per  1,000  being  also  smaller.  For  the 
twenty  years,  1850-69,  the  average  death-rate  from  consump- 
tion was  2*64  per  1,000  living.  In  the  ten  years  following  it 
was  only  2*22,  or  a  diminution  about  16  per  cent.  Now  what 
are  the  causes  of  consumption  f  Three  main  causes  have  been 
assigned,  viz.:  (1)  Hereditary  pre-disposition ;  (2)  Faulty 
nutrition ;  and  (3)  Impure  air.  I  do  not  propose  to  discuss  the 
first  cause,  partly  because  it  is  too  difficult  a  question  to  treat 
of  in  the  time  at  our  disposal,  and  partly  because  it  is  less  directly 
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connected  with  the  immediate  sabject  on  hand.  I  woold  only 
say  that  the  fact  of  hereditary  pre-disposition  is  pretty  generally 
recognised,  and  that  it  is  only  by  improved  sanitary  conditions 
that  there  seems  any  chance  of  mitigating  or  extinguishing  it. 
Of  the  second  cause  much  has  been  written ;  and  there  can 
be  no  doubt  of  the  fact  that  faulty  nutrition  is  a  very  important 
factor.  Indeed,  one  physician  attributed  consumption  to  the 
high  price  of  butter  in  England,  and  the  success  which  has 
attended  the  administration  of  additional  digestible  fat,  in  the 
form  of  cod-liver  oil,  is  a  proof  so  far  of  the  correctness  of  the 
opinion.  But  the  most  important  factor  of  all  is  undoubtedly 
the  thirdj  namely,  impure  air,  the  rebreathing  of  air  already 
charged  with  the  impurities  of  respiration  and  transpiration. 
Such  impurity  appears  especially  to  favour  the  growth  of  the 
bacillus  which  has  been  shown  to  be  the  probable  active  agent. 
I  think  we  may  therefore  justly  infer  that  the  diminution  in  con- 
sumptive complaints  is  due  to  the  improvement  in  the  well- 
being  of  the  community,  and  the  better  housing  of  the  poor. 
Consumption,  however,  is  a  disease  of  the  rich  as  well  as  of  the 
poor,  ana  in  the  case  of  the  former  it  has  been  largely  favoured, 
if  not  caused,  by  their  being  too  well  housed,  in  the  sense  that 
there  has  been  too  great  a  barrier  between  their  living  and 
sleeping  rooms  and  the  external  air.  The  best  security  against 
the  development  or  propagation  of  the  disease  is  free  ventila- 
tion, and  the  avoidance  of  course  of  chilling  draughts.  On 
this  subject  the  experience  of  the  army  is  very  instructive. 
Before  the  Crimean  War  the  annual  death-rate  of  the  army  at 
home  was  18  per  1,000,  and  of  these  deaths  nearly  8  or  44  per 
cent,  were  from  consumption.  But  this  did  not  represent  all, 
for  some  men  were  invalided,  who  died  as  civilians,  and  if  we 
add  these,  we  should  have  a  loss  of  at  least  100  per  cent.  more. 
This  would  bring  the  loss  up  to  at  least  16  per  1,000  from  con- 
sumption alone.  The  data,  however,  are  imperfect.  The  Royal 
Commission  of  1857  showed  clearly  that  this  inordinate  amount 
of  disease  was  due  chiefly  to  the  bad  ventilation  of  the  dormi- 
tories, and  steps  were  taken  to  remedy  this  as  soon  as  was 
practicable.  Accordingly,  in  1861  the  consumptive  deaths 
were  only  3*1  per  1,000,  and  the  invaliding  about  8  per  1,000, 
or  a  total  loss  of  11  per  1,000.  In  1883,  our  latest  in- 
formation, we  find  that  the  deaths  were  only  1*72,  and  loss  by 
invaliding  3*47  per  1,000,  or  a  total  loss  of  4"  1 9  per  1,000.  In 
the  same  year  the  total  deaths  from  all  causes  of  disease  were 
only  5*28  per  1,000 — one-third  less  than  the  deaths  from  con- 
sumption alone  thirty  years  ago.  But  satisfactory  as  the  results 
of  sanitation  have  been,  we  are  not  at  all  entitled,  nor  are  we 
inclined,  to  rest  and  be  thankful.     We  have  still  before  us  the 
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fact  that  onr  consumptiye  death-rate  among  the  troops  is  ex- 
cessive. I  have  already  shown  that  the  total  loss  (including 
deaths  and  invaliding)  amounts  to  over  4  per  l^OOO,  and 
accounts  for  rather  more  than  one-half  of  the  total  loss  by 
deaths  in  the  army  and  invaliding  for  consumption.  Now,  in 
civil  life,  among  men  of  soldiers'  ages,  we  find  that  the  deaths 
from  consumption  are  under  3  per  1,000  (2'94)  as  against  over 
4  (4*19)  in  the  army,  including  the  invalid^  in  the  latter, 
which  in  most  cases  are  ultimately  deaths.  These  deaths  are 
included  in  the  civil  total,  the  figures  of  which  are  not  ap- 
preciably altered  thereby ;  but  they  must  be  reckoned  against 
the  army  to  make  a  fair  comparison.  Now  the  most  unhealthy 
districts  of  England  show  a  death-rate  (at  the  ages  referred  to) 
of  only  5  per  1,000,  whilst  the  most  healtliy  show  less  than  2.  We 
are  therefore  losing  in  the  army,  from  consumption,  115  per 
cent,  more  than  the  healthiest  districts  of  England ;  we  are 
losing  43  per  cent,  more  than  the  general  average ;  and  we  are 
losing  only  16  per  cent,  less  than  tne  most  unhealthy  districts, 
the  ages  and  sex  being  the  same  in  both  cases.  Nor  is  this  all^ 
for  we  have  losses  irom  diseases  of  the  respiratory  system 
which  are  largely  due  to  the  same  causes  as  consumption, 
notably,  insufficient  ventilation.  Our  ratio  of  loss  and  invalid- 
ing amounts  to  2*2  per  1,000  per  annum — a  much  larger  pro- 
portion than  in  civil  life.  Thus,  from  consumption  and  diseases 
of  the  respiratory  system,  we  reckon  just  one-fourth  of  our 
total  annual  loss.  Now,  I  have  no  hesitation  in  saying  that 
this  is  large! V  due  to  the  insufficiency  of  ventilation  which  still 
exists,  and  also  in  part  to  the  insufficiency  of  the  rations  issued, 

Sarticularly  to  young  soldiers.  The  power  of  resistance  to 
isease  influences  is  thus  diminished,  and  many  men  succumb 
who  might  undoubtedly  be  saved.  Of  course  this  cannot  be 
remedied  without  additional  outlay,  but  it  would  be  a  wise 
economy  in  the  long  run,  and  a  benefit  both  to  the  individual 
soldier  and  to  the  state. 

The  third  group  of  importance  is  that  of  Fevers.  And  here 
we  are  met  with  some  difficulties  in  making  comparison  with  the 
older  statistics,  in  which  the  different  kinds  of  fevers  are  less 
clearly  defined.  Under  this  head  there  are  three  distinct  forms, 
viz : — Relapsing  or  Famine  fever,  Typhus  fever,  and  Enteric  or 
Typhoid  fever,  oesides  an  anomalous  class  called  Common  Con- 
tinued Fever,  which  will  probably  diminish  or  disappear  as 
diagnosis  becomes  more  accurate.  Relapsing  fever,  the  old 
Synocha,  is  not  common  now  in  this  country,  depending  as  it 
does  mainly  on  actual  starvation,  but  it  was  very  common  in 
former  days,  and  in  particular  in  Ireland  during  the  terrible 
famine  period  forty  years  ago.     Typhus  fever,  also  called 
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spotted  fever,  putrid  fever,  jail  fever,  &c.,  was  only  too  common 
when  I  began  to  study  the  prof  ession.  It  is  a  disease  connected 
with  destitution,  crowding  together,  and  dirt.  Once  started, 
however,  it  is  capable  of  being  communicated  by  direct  contagion 
in  a  very  rapid  and  fatal  manner,  and  this  by  individuals  not 
themselves  the  subjects  of  the  disease,  as  witness  the  story  of 
the  Black  Assizes  at  Oxford.  It  is  looked  upon  as  the  most 
contagious  of  all  known  diseases,  but  fortunately  its  contagion 
does  not  spread  far.  It  is  most  completely  amenable  to  Hygienic 
measures,  for  it  is  generally  sufficient  merely  to  scatter  the 
population  and  allow  free  aeration  to  put  a  stop  to  it.  Accord- 
mgly  it  has  now  become  very  rare  in  England,  although  we 
have  occasional  small  outbreaks  in  crowded  cities,  such  as 
Liverpool  and  Dublin,  when  there  is  much  poverty  and  wretched- 
ness. But  a  much  more  important  disease  is  Enteric  or  Typhoid 
fever,  which  was  up  to  40  years  ago  confounded  with  Typhus 
(and  is  still  called  Abdominal  Typhus  on  the  Continent).  By 
the  labours  of  Stewart,  Jenner,  and  others  it  was  definitively 
separated,  but  continued  to  be  merged  in  the  group  of  fevers 
by  the  BegistraivGeneral  until  the  year  1869.  This  disease,  we 
now  know,  owes  its  origin  to  a  very  different  cause  from  true 
Typhus,  being  a  disease  connected  yrith  bad  drainage  or 
insufficient  removal  of  excreta.  It  turns  up  in  all  parts  of  the 
world  and  harasses  troops  whenever  they  are  gathered  together. 
Its  presence  is  a  very  sure  indicator  of  insanitary  conditions.  It 
attacks  the  young  by  preference,  although  the  old  are  not 
entirely  exempt  €om  i^  and  it  is  as  much  a  disease  of  the 
palace  as  of  the  hovel.  If  we  take  the  group  of  continued 
fevers  and  compare  the  statistics  at  different  times  we  shall 
find  the  following  results : — 

In  1842,  taking  the  male  population  of  England  and  Wales  at 
the  ages  of  15  to  35,  we  find  the  total  deaths  to  be  8*4  per  1000, 
the  fever  deaths  1'09  per  1,000,  and  the  ratio  of  fever  deaths  to 
total  12*4  per  cent. 

In  1855,  the  total  death-rate  was  7*6,  the  fever  deaths 
0*675,  and  the  ratio  of  fever  deaths  to  total  8*9  per  cent. 

In  1881,  the  total  death-rate  was  6*55,  the  fever  deaths 
0*356,  and  the  ratio  of  fever  deaths  to  total  5*1  per  cent. 

Thus  the  fever  rate  in  1855  was  38  per  cent,  less  than  in 
1842,  and  that  in  1881  was  47  per  cent,  less  than  in  1855  and 
67  per  cent,  less  than  in  1842.  The  proportion  to  total  deaths 
was  28  per  cent,  less  in  1855  than  1842,  whilst  in  1881  it 
was  43  per  cent,  less  than  in  1855,  and  67  per  cent,  less 
than  in  1842.  Much  of  this  diminution  is  no  doubt  due 
to  diminished  Typhus  and  simple  continued  fever,  the 
improvement  following  very  much  on  the  same  lines  as  that 
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which  has  apparently  diminished  consumption.  But  we  shall 
find  a  sensible  diminution  in  the  Enteric  rate  above,  for  in  1869, 
the  first  year  in  which  it  was  separated,  we  find  that  the  deaths 
were  390  per  million  living,  whereas  in  1881  there  were  only 
212,  a  fall  of  46  per  cent,  or  44  per  cent,  if  we  allow  for  the 
former  erroneous  return  of  cases  among  children  as  remittent 
fever.  Now  this  improvement  means  emphatically  improved 
drainage  and  excreta  removal,  but  the  fact  that  we  still  lose 
some  five  or  six  thousand  lives  per  annum  in  England  and  Wales 
alone,  shows  how  much  still  remains  to  be  done. 

In  the  army  we  formerly  suffered  much  from  fever  even  at 
home ;  40  years  ago  the  deaths  were  2*4  per  1,000,  and  they 
formed  14  per  cent,  of  the  total  deaths.  In  1860  the  number 
fell  to  about  one-fourth,  only  0*64  against  2*4,  and  6*4  percent, 
of  the  total  deaths  against  14.  In  1883  the  numbers  had  still 
further  fallen  to  0-25  per  1,000,  (0-24  Enteric),  and  the  ratio 
to  total  deaths  4*1  per  cent.,  or  taking  Enteric  alone  3*9  per 
cent.  This  compares  favourably  with  tSe  civil  returns  of  males 
at  the  same  ages,  among  whom  the  ratio  is  0*301  per  1,000,  or 
25  per  cent  higher  than  the  army  ratio.  The  proportion  of 
fever  deaths  (Enteric)  to  total  deaths  is  almost  the  same,  viz : — 
4*12.  Now,  this  gratifying  improvement  can  be  distinctly 
traced  to  two  main  things,  viz : — improved  drainage  and  im- 
proved water-supply ;  with  these  Enteric  fever  soon  disappears. 
One  satisfactory  instance  I  m^  cite,  viz  : — that  of  the  Royal 
Marine  Artillery  Barracks  at  Eastney,  among  the  finest  in  the 
kingdom.  It  is  21  years  since  they  were  first  occupied,  during 
the  first  14  of  which  they  were  never  free  from  Enteric  fever. 
In  1878  they  had  a  very  severe  attack,  which  cost  several  lives. 
In  conjunction  with  my  former  colleague,  Professor  Macdonald, 
now  Inspector-General  of  Hospitals  and  Fleets  at  Plymouth,  I 
made  an  inspection  of  the  place,  and  we  found  the  drains  in  bad 
order  and  totally  unventilated,  except  into  the  dwellings  by  the 
sinks  and  waste-pipes.  We  made  certain  recommendations  for 
remedying  the  evil,  and  those  reconmiendations  were  at  once 
carried  out  under  the  direction  of  Col.  Crease.  The  gratifying 
result  has  been  that  for  the  last  seven  years  up  to  the  present 
time  there  has  never  been  a  single  case  of  Enteric  fever  arising 
in  the  barracks,  although  the  disease  has  been  frequently  present 
in  the  houses  around  them.  The  state  of  the  Portsmouth  drain- 
age is  very  bad,  but  an  improved  scheme  has  been  decided  upon, 
and  when  it  is  carried  out  I  think  in  all  likelihood  Enteric  fever 
may  disappear  as  it  has  already  done  at  Eastney.  But  in  spite 
of  the  progress  already  made  Enteric  fever  still  kills  about 
8,000  persons  every  year  in  the  United  Kingdom,  and  seriously 
injures  many  more,  each  case  of  death  implying  from  8  to  10 
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attacks,  so  that  there  still  remains  plenty  to  be  done  before  we 
get  rid  of  this  scourge.  Our  experience  also  in  recent  cam- 
paigns shows  how  quickly  the  disease  declares  itself,  when  a 
number  of  men,  especially  young  men,  are  brought  together  in 
circumstances  which  render  good  sanitation  difficult,  as  must 
always  be  the  case  in  war. 

There  is  another  disease,  however,  which  carries  to  the  public 
mind  a  much  greater  dread  than  even  fever,  and  that  is 
epidemic  cholera,  which  has  lately  committed  such  ravages  in 
Spain,  and  may  possibly  reach  our  shores  by-and-bye.  The 
terror  which  cholera  inspires  is  due  to  the  appalling  sud- 
denness of  its  invasion,  as  well  as  to  its  great  proportionate 
mortality.  The  rate  oiF  mortality  varies,  being  very  great 
generally  in  the  early  part  of  an  outbreak,  and  comparatively 
small  towards  the  close.  I  have  known  22  cases  die  out  of 
24  attacks,  or  92  per  cent.,  bat  my  experience  as  a  whole  has 
been  that  about  63  per  cent,  die,  or  very  nearly  two  out  of 
three.  Others  put  the  rate  at  less,  but  up  to  the  last  few  years 
it  was  not  reckoned  at  less  than  one-hair,  or  50  per  cent.  In 
the  recent  epidemics  in  Italy,  France,  and  Spain,  and,  I 
think  I  may  also  add,  in  Egypt,  the  death-rate  was  much  less. 
Even  in  Spain  it  has  only  been  one  in  three,  whilst  in  France 
it  has  been  still  lower,  sometimes  only  one  in  six.  Whether 
this  has  been  due  to  cases  being  returned  as  true  cholera  which 
would  formerly  have  been  called  diarrhoea,  or  to  a  milder  form 
of  the  disease,  I  am  unable  to  say ;  perhaps  both  causes  may 
be  at  work.  Even  as  it  is,  it  is  bad  enough,  and  we  may  get 
some  idea  of  its  ravages  in  this  way.  Suppose  Spain  to  have  a 
death-rate  (normal)  of  22  per  1000,  about  the  average  of  this 
country  up  to  recently,  then  she  would  have  about  lOoO  deaths 
a  day  as  the  usual  death-rate,  but  she  has  been  losing  from 
1500  to  2000  lives  from  cholera  alone,  and  altogether,  up  to 
the  end  of  August,  some  80,000  persons  or  more  had  perished 
in  a  population  of  16  millions,  so  that  the  death-rate  was  being 
more  than  doubled.  Our  normal  death-rate  in  this  country  is 
about  16,000  a  week :  if  cholera  prevailed  in  the  same  ratio  as  in 
Spain  we  should  be  losing  some  25,000  a  week  from  that  cause 
alone,  and  the  total  deatn-rate  would  be  between  40,000  and 
50,0()0.  This  naturally  leads  us  to  consider  what  condition  we  are 
in  to  resist  this  formidable  invasion.  Cholera  has  visited  Europe  six 
times,  including  the  present  epidemic,  and  in  1832,  1849,  1854, 
and  1866,  it  prevailed  in  this  country ;  but  in  1873  and  up  to 
the  present  time  in  the  existing  epidemic  it  has  not  been  able  to 
make  good  a  footing.  It  is  chargeable,  during  the  last  54  years, 
for  the  deaths  of  about  180,000  persons  in  the  United  Kingdom, 
or  perhaps  200,000  if  we  add  in  the  increased  diarrhoea  which 
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always  accompanies  it.    This  number  divided  by  54  years  gives 
3,700  a  year.     But  in  those  54  years  the  deaths  from  fever  were 
higher  in  the  aggregate,  the  enteric  cases  being  three  to  four 
times  as  great  and  the  total  amount  still  higher.     Even  in 
epidemic  years  the  deaths  from  fever  sometimes  equalled  those 
from  cholera ;  for  instance,  in  1854  there  died  in  England  and 
Wales  20,000  from  cholera  and  19,000  from  fevers,  and  in  1866 
there  died  18,000  from  cholera  and  21,000  from  fevers,  or,  in 
the  two  last  epidemics  the  total  cholera  deaths  were  38,000^ 
whilst  the  total  fever  deaths  were  40,0<)0.     Observe,  too,  that 
this  group  of  fevers  does  not  include  scarlet  or  other  eruptive 
fevers.      Altogether,  the  deaths  from  fevers  in  the  United 
Kingdom  during  these  54  years  cannot  have  been  less  than 
a  mnlion  and  a  half,  or  eight  times  the  mortality  dueto  cholera. 
We  have  thus  had  a  constant  enemy  to  deal  with,  the  mere 
familiarity  with  which  has  bred  a  certein  decree  of  contempt. 
On  the  other  hand  the  more  impressive  onslaught  of  cholera 
has  roused  us  from  time  to  time  to  more  vigorous  action,  to 
such  an  extent  indeed,  that  we  may  say  that  cnolera  has  been 
more  of  a  blessing  than  a  curse,  and  that  it  has  saved  many 
more  lives  than  it  has  killed.     The  action  which  was  found 
necessary  on  its  account  has  been  fruitful  in  diminishing  other 
diseases  favoured  or  propagated  by  insanitary  conditions.     The 
epidemic  in  the  year  1849  was  the  most  severe  wave  of  cholera 
that  has  ever  spread  over  the  world,  and  the  mortality  of  that 
year  was  the  highest  we  have  ever  had.     In  1854  the  loss  was 
very  much  less,  and  in  1866  it  was  smaller  still.     In  1873-5  the 
disease  was  spread  over  the  continent  of  Europe,  but  although 
frequently  introduced  into  this  country,  it  never  managed  to 
find  a  foothold.      And  in  the  present  time  the  disease  has 
existed  since  1882  in  Egypt,  Italy,  France,  and  Spain,  but  it 
has  not  established  itself  nere,  in  spite  of  our  constant  inter- 
course with  those  countries.     The  result  is  doubly  interesting, 
because  it  proves  on  the  one  hand  the  utter  futility  of  quaran- 
tine by  land  or  sea,  a  point  we  have  long  contended  for,  and  on 
the  other  the  paramount  importance  of   hygienic  measures. 
Quarantine  has  never  been  practised  by  us  since  1832,  and  even 
then  it  was  only  in  a  partial  way.     In  other  countries  where  it 
has  been  rigidly  and  vexatiously  exercised,  it  has  been  quite 
inadequate  to  keep  out  the  disease.    In  fact  it  has  tended  to 
foster  it  and  to  increase  the  danger.     The  truth  is,  it  is  wiser 
to  render  the  soil  sterile  to  the  seed  than  to  try  vainly  to  keep 
out  the  seed  by  clumsy  expedients,  which  are  about  as  efficacious 
as  if  a  tortoise  were  set  to  catch  a  butterfly.   We  have  wisely  in 
this  country  devoted  our  expenditure  to  internal  sanitation,  to 
the  provision  of  pure  water  and  good  drainage,  and  such  other 
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measnres  of  sanitation  as  have  been  found  practicable.  One 
learned  Qerman  professor  thinks  we  have  gone  too  far  in  this 
direction,  and  that  we  should  be  all  the  better  for  a  little  dirt 
in  our  dwellings,  with  a  nice  damp  basement  and  a  cesspool  or 
two,  to  which  he  was  inclined  to  attribute  the  immunity  of 
some  towns  in  Southern  Europe  from  epidemics.  I  think,  on 
the  whole,  however,  we  shall  continue  on  our  own  path,  remove 
dirt  where  we  can,  and  generally  wash  and  be  clean.  Judging 
from  the  past,  I  think  we  may  have  good  hope  for  the  future, 
for  we  are  far  better  situated  for  resisting  an  epidemic  than  we 
ever  were  before.  The  government  organisation  for  informa- 
tion of  the  arrival  of  cases  of  disease  and  for  inspection  is  far 
more  complete,  whilst  the  local  conditions  of  our  towns  and 
villages,  although  leaving  much  to  be  desired  still,  are  vastly 
improved  since  1866,  ana  even  since  1873.  It  is  not  well  to 
boast,  but  I  think  we  may  look  upon  the  progress  of  cholera 
with  calmness,  feeling  assured  that  the  chances  of  its  spreading 
among  us  are  but  few,  not  only  because  we  ourselves  are  better 
prepared,  but  also  because  improvements  have  been  going  on  in 
other  countries  which  have  usually  been  the  channels  mrough 
which  the  disease  has  filtered  towards  us.  I  am  also  in  strong 
hopes  that  the  present  cholera-wave  will  go  far  to  give  a  death- 
blow to  the  pernicious  absurdities  of  quarantine ;  in  fact,  the 
sitting  of  the  International  Conference  at  Rome  in  the  spring 
of  this  year  showed  that  our  principles  were  spreading  abroad  and 
that  quarantine  has  received  a  shake  from  which  it  is  not  likely 
ever  again  to  recover  completely.  And  even  in  Spain  the 
government  has  ordered  the  abolition  of  land  cordons,  although 
the  ignorance  and  terror  of  the  people  and  of  the  provincial 
governments  have  in  some  cases  led  to  disregard  of  the  order. 

Some  interest  has  been  excited  by  the  asserted  success  of  the 
process  of  inoculation  as  a  preventive  against  cholera,  as 
practised  by  a  Dr.  Ferr&n.  The  practice  is  based  on  the  sup- 
position that  the  comma-bacillus  of  Koch  is  the  real  cause  of 
cholera,  and  that  by  specially  cultivating  it  a  mUd  form  of  the 
poison  may  be  obtuned,  which,  when  inoculated,  confers  immu- 
nity from  the  disease.  Even  if  this  were  considered  proved, 
the  way  in  which  the  process  has  been  carried  out  in  Spain  has 
not  commended  itself  to  the  medical  profession,  no  real  scientific 
investigation  having  been  made.  But  that  the  conmia-bacillus 
is  the  real  cause  of  cholera  is  very  far  from  being  proved  as  yet. 
There  is  also  another  difficulty — viz.,  that  one  attack  of  cholera 
does  not  confer  immunity  from  another,  although  Dr.  Cameron, 
M.P.  for  Glasgow,  has  striven  to  show  the  contrary  in  a  paper 
in  the  Nineteenth  Century  of  August  last.  The  prophylactic 
inoculation,  however,  is  not  impossiole,  provided  such  immunity 
can  be  prored  even  in  a  partial  way ;  and  this  is  shown  by  the 


72  ADDBBS8  TO  THB  OONGBESS. 

success  of  many  of  Pasteur's  experiments  in  other  maladies 
The  theory  is  that  by  a  process  of  cultivation  a  benign  form  of 
germ  may  be  obtained  which,  without  producing  much  disorder, 
effectually  sterilises  the  blood  of  the  individual  towards  the  real 
morbific  germ.  The  experience  in  the  case  of  small-pox  showed 
that  even  direct  inoculation  produced  a  milder  form  of  the 
disease  than  when  it  was  taken  by  infection  in  the  ordinary 
way.  It  is  possible  that  the  mere  passing  from  person  to  person 
may  to  some  extent  attenuate  a  virus,  and  ultimately  lead  to  the 
cessation  of  an  outbreak,  although  there  is  also  the  powerful 
factor  of  the  exhaustion  of  susceptible  victims.  The  system  of 
small-pox  inoculation  was  certainly  a  benefit  to  the  individuals, 
but  as  furnishing  fresh  centres  of  infection  it  was  a  doubtful 
benefit,  if  not  a  positive  evil,  to  the  community.  It  is  tJie  pre- 
sence of  equally  great  protective  power,  combined  with  the 
absence  of  any  power  to  infect  short  of  direct  inoculation,  that 
constitutes  the  great  value  of  vaccination ;  and  Pasteur,  in 
recognition  of  the  value  of  Jenner's  great  discovery,  has  used 
the  word  as  a  general  term  to  express  prophylactic  inoculation 
of  any  kind.  I  am  not  going  to  enlarge  upon  this  subject  here, 
hut  I  hope  opportunity  may  oe  found  to  discuss  it  in  the  sec- 
tion of  preventive  medicine.  I  take,  however,  this  opportunity 
of  making  it  distinctly  understood  what  my  views  are — viz.,  that 
vaccination  is  one  of  the  greatest  boons  ever  conferred  upon 
humanity,  and  in  saying  this  I  believe  I  express  the  views  of  the 
council  of  this  Institute.  This  town  (Leicester  j  has  constituted 
itself  a  principal  centre  of  opposition  to  vaccination,  and  I  believe 
that  you  insist  that  ordinary  sanitation  is  sufficient  to  prevent 
small-pox.  With  special  regulations  and  strict  isolation  I  believe 
ou  have  been  able  to  keep  the  town  very  free  from  it.  I  should 
e  but  a  bad  sanitarian  if  I  did  not  recognise  the  value  of  both 
these  measures,  but  I  would  point  out  that  you  are  working 
nov:  with  a  population  that  is  for  the  most  part  already  vacci- 
nated. What  it  may  be  when  an  unvaccinated  population  has 
accumulated  is  a  very  different  thing,  and  I  fear  you  will  have 
a  rude  awakening.  It  is  an  entire  mistake  to  suppose  that  a 
prophylactic  measure,  such  as  vaccination,  is  antagonistic  to 
general  hygiene,  on  the  contrary  they  go  hand  in  hand.  We 
are  now  too  fully  convinced  of  the  advantages  and  paramount 
importance  of  general  sanitation  to  be  likely  to  fall  so  far  back 
into  error  as  to  neglect  it.  The  results  obtained  in  the  past  are 
but  an  earnest  of  what  may  be  done  in  the  future,  but  our 
labours  must  be  imremitting,  and  we  must  take  as  our  motto — 

"  Count  nothing  done  while  ought  remains  to  do.* 

Nil  actum  reputam  dum  quid  supere^set  agenduau, 


i 


SECTION   I. 

SANITARY  SCIENCE  4  PREVENTIVE  MEDICINE. 


ADDRESS 

By   Arthur  Baksome,   M.D.,  F.B.S. 

PRESIDENT  OF  GTHB  SECTION. 


It  is  desirable  that  in  its  brief  periodical  visits  to  the  principal 
cities  and  towns  of  the  conntiy,  our  Institute  should,  if  possible, 
leave  behind  it  some  abiding  and  growing  influence. 

When  I  was  first  asked  to  undertake  my  present  duties,  it 
was  my  wish  to  conduce  to  this  end  by  advocating  the  establish- 
ment in  each  town  visited  by  the  Institute,  of  some  local  sanitary 
association,  similar  to  the  one  with  which  I  am  connected  in  Man- 
chester^ that  has  now  been  at  work  in  that  city  for  more  than 
thirty  years.  If  this  suggestion  were  adopted  there  would  then 
be  scattered  over  the  country  permanent,  and,  we  may  hope, 
active  associations,  each  of  which  would  carry  on  the  objects  of 
our  Institute,  and  that  would  prevent  our  \dsits  from  becoming 
merely  a  "three  days*  wonaer,"  and  their  influence  from 
quickly  dying  out. 

There  are  probably  few  places  in  England  that  would  be  so 
likely  as  Leicester  to  benefit  from  the  establishment  of  such 
an  institution  in  its  midst.  From  the  Begistrar-General's  last 
annual  return  it  appears  that  the  mortality  in  Leicester  of 
infants  under  five  years  of  age  was  over  600  per  1000  deaths 
— ^more  than  one-half  of  the  total  mortality — and  during  the 
month  of  July  the  Sanitary  Mecord*  notes  no  fewer  than  100 
deaths  from  diarrhoea,  an  eminently  preventible  disease. 

Such  a  fearful  mortality  as  this  must  be  due  to  something 
wrong  in  the  place  itself.    As  Mr.  Simon  remarks:!  "Local 

.  ♦  Aug.,  1885,  p.  72. 
t  Papers  relating  to  the  sanitary  state  of  the  people  of  England.  1858,  p.  8. 
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excesses  of  fatality  are  due  to  local  circumstances  of  aggrava- 
tion," and  '^  these  aggravating  local  circumstances  are  such  as 
it  is  fully  possible  to  counteract/' 

Surely  it  behoves  the  inhabitants  of  this  great  town  to  take 
measures  to  remove  such  a  reproach  to  their  humanity  as  soon 
as  possible.  One  of  the  best  means  for  this  purpose  would  be, 
I  believe,  the  formation  of  an  influential  voluntary  sanitary 
association.  / 

I  should  have  wished  to  dwell  longer  upon  this  subject,  but 
I  have  been  requested  by  your  chairman,  Dr.  Alfred  Carpenter, 
to  treat  more  generally  upon  the  subject  of  disease  prevention, 
and  must  therefore  leave  this  suggestion  for  your  future  con- 
sideration. 

I  am,  however,  unwilling  to  abandon  the  hope  of  leaving 
behind  me  some  statement  that  may  have  a  permanent  influence 
upon  the  sanitary  enterprise  of  this  place,  and  as  a  merchant 
endeavours  to  sell  his  wares  by  offering  samples  and  proofs  of 
their  value  and  efficiency,  so  I  propose  now  to  advocate  sanitary 
measures  by  giving  you  a  record  of  a  few  facts  showing  the 
success  that  has  attended  their  application  in  the  past. 

The  present  time  is  particularly  opportune  for  a  review  of 
this  kind. 

We  are  now  probably  approaching  the  end  of  an  epoch  in 
sanitary  science,  and  as  Dr.  Whewell  has  shown*  no  important 
advance  of  any  science  ever  takes  place  with  perfectly  equable 
steps.  The  epochs  marked  by  each  such  advance  have  both 
a  "  Prelude  "  and  a  «  Sequel." 

At  the  present  time,  thanks  to  the  labours  of  such  men  as 
Simon,  Pasteur,  Lister,  and  others,  we  have  passed  through  the 
greater  portion  of  the  first  part  of  the  period.  The  careful 
researches  of  these  observers  nave  revealed  to  us  such  a  know- 
ledge of  the  causes  of  many  epidemics  and  of  some  endemic 
diseases  as  will  enable  us  to  cope  successfully  with  them  in 
the  future.  But  now  comes  the  ^*  sequel "  of  the  epoch,  and 
in  this  period,  whilst  we  may  expect  the  above  discoveries 
to  acquire  a  more  perfect  activity  and  a  more  complete  develop- 
ment, a  great  part  of  our  work  will  consist  in  diffusing  our 
knowledge  through  a  wider  throng  of  the  secondary  cultivators 
of  the  science,  and  in  tracing  it  into  its  distant  consequences. 
This,  as  Dr.  Whewell  remarks,  *^  is  a  work  always  of  tune  and 
labour,  often  of  difficulty  and  conflict." 

The  work  of  diffusing  amongst  the  community  the  knowledge 
that  has  been  gained  is  especially  necessary  in  the  case  of 
sanitary  science. 

*  History  of  the  Induetire  Sciencee,  voL  In  p.  10. 
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The  successful  application  of  its  principles  depends  to  a  great 
extent  upon  their  willing  acceptance  bj  the  people.  In  these 
times,  no  law,  however  good,  can  work  with  thorough  efficiency 
in  the  face  of  even  a  small  phalanx  of  mistaken  malcontents. 
We  have  not  to  look  far  for  an  illustration  of  this  fact,  there 
are  abundant  indications  in  this  locality  of  the  ^*  difficulty  and 
conflict"  characteristic  of  the  period;  but  it  is  the  special 
function  of  the  Sanitary  Institute  to  enter  into  battle  with  the 
opposing  forces,  and  one  way  in  which  this  may  be  done,  and 
the  one  most  likely  to  leave  permanent  results  is  to  build  up  in 
the  minds  of  the  people  a  rampart  of  well-ascertained  facts,  that 
will  enable  them  enectually  to  resist  the  battery  of  specious 
arguments  that  will  be  brought  against  them. 

To  take  another  analogy,  and  one  more  in  harmony  with  our 
peaceful  office,  let  us  endeavour  in  this  resting  period,  so  io 
feed  men's  minds  with  facts  and  with  the  principles  drawn  from 
them,  that  they  will  be  ready  hereafter  to  put  in  force  all  the 
beneficent  and  health-giving  procedures  that  have  been  provided 
for  them  by  the  earnest  labours  of  so  many  generations  of 
single-minded  men  of  science. 

r  can  do  little  more  now  than  indicate  one  step  that  may  be 
taken  in  this  direction  by  the  Agents  of  our  Institute — namely, 
to  insist  constantly  upon  the  successful  results  obtained  by 
sanitary  measures  in  the  past. 

It  is  a  trite  saying  that  men  often  fail  to  realize  the  blessings 
of  health  until  they  have  lost  them,  but  the  converse  of  this 
proposition  is  equally  true  of  the  popular  appreciation  of  the 
value  of  preventive  medicine,  for  in  an  improved  condition  of 
public  health,  people  easily  forget  the  evil  times  through  which 
their  forefathers  have  passed,  and  henc«  they  seldom  fully 
realize  their  own  present  happiness. 

Up  to  a  comparatively  recent  period  it  was  scarcely  possible 
to  appeal  to  the  general  rates  of  mortality  of  the  country  for 
evidence  of  an  improvement  in  its  sanitary  condition,  as  Mrs. 
Browning  says : — 

"  The  world  we're  oome  to  late,  is  swollen  hard 
With  perished  generations  and  their  sins : 
The  dTiliser'a  spade  grinds  horribly 
On  dead  men's  bones,  and  cannot  turn  up  soil 
Thafs  otherwise  than  tceUd,"— Aurora  Leigh,  p.  52. 

Thus  the  death-rate  was  apparently  unchanged  from  decade 
to  decade,  and  it  was  necessary  to  enter  into  details  to  show 
that  some  such  improvement  must  have  taken  place  to  counter- 
vail the  many  other  sources  of  mischief  that  had  been  steadily 
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increasing  along  with  the  increasing  concentration  of  the 
population.* 

These  details  are  by  no  means  less  significant  at  the  present 
time,  but  within  the  last  ten  years  a  striking  change  has  taken 
place  even  in  the  general  death-rates,  ana  whoso  runs  may 
read  the  vindication  of  sanitary  science.  A  saving  of  life  to 
the  extent  of  about  thi*ee-quarters  of  a  million  of  persons  in  a 
decade  may  now  be  reckoned  up  from  the  pages  of  the  Regis- 
trar-General's returns,  and,  when  we  examine  the  figures  that 
he  gives,  the  diminution  in  certain  classes  of  disease  points 
unmistakably  to  the  influence  of  measures  of  preventive 
medicine. 

The  following  table  is  taken  from  the  last  annual  return,  and 
gives  a  comparison  between  the  ten  years  1861-70,  and  the 
three  years  1881-83,  and  it  shows  that  the  total  saving  of  life 
from  the  specified  diseases  amounts  to  over  60,000  annually. 

The  most  notable  improvement  in  these  figures  is  in  the  four 
diseases :  scarlet  fever,  fevers  (mainly  typhoid),  diarrhoea  and 
phthisis.  All  these  complaints,  with  the  exception  of  the  first, 
have  been  found  to  be  distinctly  controlled  by  better  drainage 
and  water  supply,  and  it  is  highly  probable,  as  has  been  shown 
by  Dr.  Alfred  Carpenter,  that  scarlet  fever  must  also  be  classed 
amongst  these  diseases. 


DEATH-RATES  IN  ENGLAND  (PER  MILLION). 


1861-70. 

1881-88. 

Dtffomoes. 

162 

68 

—  94 

442 

369 

—  73 

972 

513 

—469 

886 

292 

—593 

187 

140 

—  47 

108 

13 

—  96 

868 

601 

—267 

2488 

1846 

—642 

768 

713 

—  56 

Total  Annoftl 
Sarins. 


Bmall-poz 

Measles 

Scarlet  Fever 

Fevers 

Diphtheria 

Cholera 

Diarrhoea,  &c 

Phthisis 

Other  TuberculousDiseaaes 


2,444 

1,898 

11,934 

16,418 

1,222 

2,470 

6,942 

16,692 

1,170 


60,190 


But  the  case  in  favour  of  sanitation  becomes  still  stronger  if 
we  take  account  of  its  application  in  special  instances. 

1.  In  the  Army  and  Navy. — At  one  time — namely  before  the 
year  1854 — no  class  of  our  population  was  apparently  so  un- 
healthy as  our  soldiers  and  sailors,  when  its  mortality  was  com- 

*  See  address  on  the  present  position  of  State  Medicine  in  England :  Brituh 
Medical  Journal,  1877,  p.  214, 
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5ared  with  that  of  the  ordinary  civil  population  of  the  country, 
^his  fact  also  was  the  more  remarkable  because  these  men  had 
been  selected  from  amongst  these  very  people  for  their  health  and 
strength,  and  had  all  been  submitted  to  a  careful  medical 
examination  before  they  were  enrolled.  In  certain  army  corps 
also  they  were  drawn  for  the  most  part  from  a  class  above  the 
lowest  ranks  of  society.  Her  Majesty's  Quards  are  nearly  all 
of  them  not  only  men  of  the  most  stalwart  proportions,  but 
many  of  them  are  of  birth  and  condition  above  that  of  the 
ordinary  rank  and  file  of  the  army,  and  yet  at  one  time,  as  you 
may  see  from  the  following  Table,  these  men  died  at  three  or 
four  times  the  rate  of  the  ordinary  civil  population,  many  of 
them  succumbing  to  consumption  and  others  to  various  forms 
of  fever. 

MORTALITY  PER  1,000  OF  STRENGTH. 


1880^7. 


1887-47. 


1868-73. 


1874. 


Hoiuehonld  Cavalry 

Gavalry  of  Line 

Foot  Goaids 

Mediterranean  Stations . . . . 

Canada,  &c 

Jamaica,  &c 

Madras,  India 

Bengal, 
Ceylon . 


tf 


14-6 

iin 

15-3 

13-5 

» 

9.17 

21-6 

20-4 

21 

16-4 

11.2 

23 

17 

9-49 

91 

69 

1706 

621 
44 

— 

24-22 

49 

— 

21-95 

8-79 

7-27 
6-0 
16-9 

14-22 

6-04 


Ratee  of  Mortality  at  the«ame  ages  prevailing  in  healthy  country 

populations 7*7 

In  England  and  Wales 9-2 

In  Manchester 12-4 


The  report  of  the  Commissioners  shows  clearly  that  the  chief 
causes  of  this  fearful  mortality  were  to  be  found  in  the  un- 
wholesome barracks  in  which  these  men  had  to  live:  "The 
dormitories  or  barrack  rooms  are  very  confined,  the  minimum 
cubic  space  allowed  to  each  soldier  by  regulation  being  only 
450  feet,  and  in  a  majority  of  cases  even  this  minimum  is  not 
attained ;  in  a  number  of  barracks  there  is  a  deficiency  of  one- 
third,  and  in  some  instances  of  more  than  half  of  the  space 
allotted  by  regulation."  (P.  17.)  "The  result  is  that  the 
soldier  sleeps  in  a  foetid  and  unwholesome  atmosphere." 

One  witness  (Sergeant  Brown)  on  being  asked  as  to  the  state 
of  the  air  of  these  rooms  replied :  "  A  very  thick  and  nasty 
state,  especially  if  I  came  in  out  of  the  air.  If  I  went  in  out  of 
my  own  room  sometimes^  I  could  not  bear  it  till  I  had  ordered 
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the  windows  to  be  opened  to  make  a  draught.'*  The  conclusion 
of  the  commissioners,  drawn  from  all  the  facts  brought  before 
them,  was  that  ^the  ravages  committed  in  the  ranks  of  the 
army  by  pulmonary  disease  are  to  be  traced,  in  a  great  degree, 
to  the  vitiated  atmosphere  generated  by  overcrowding  and 
deficient  ventilation,  and  the  absence  of  proper  sewerage  in 
barracks/'     (P.  16.) 

Shortly  after  this  report  was  issued  measures  were  taken  to 
remove  these  defects,  and  the  result  is  plainly  seen  in  the  im- 
provement that  has  since  taken  place  in  the  health  of  the  army 
(see  Table) — ^an  improvement  so  neat  that,  in  the  Abyssinian 
campaign,  Lord  Napier  of  Magdafa  was  able  to  conduct  it  to 
its  close  without  the  loss  of  a  single  man  from  disease ;  and  in 
the  last  annual  report  of  the  Army  Medical  Department  for 
1883,  we  find  that  the  deaths  of  soldiers  in  the  United  Eangdom 
were  only  6'28  per  1,000,  and  throughout  the  world  only  9*57 
per  1,000. 

The  improvement  in  the  sanitarv  condition  of  the  navy  is 
little,  if  at  all,  less  manifest.  We  are  told  by  Dr.  (iuy 
("  Public  Health,"  p.  162)  that  *^in  the  year  1779,  70,000  men 
were  voted  for  the  service  of  the  navy ;  of  these  28,592  were 
sent  sick  to  hospital,  and  1658  died.  In  1813,  out  of  just  twice 
the  number  (140,000)  13,071  were  sent  to  hospital,  and  977  died. 
In  1779,  therefore,  the  sick  were  more  than  2  in  every  5,  and 
the  deaths  1  in  every  42  ;  while  in  1813,  the  sick  were  about  2 
in  21,  and  the  deaths  1  in  143,  the  sickness  reduced  to  a  fourth, 
the  deaths  to  little  more  than  a  third  I  These  figures  speak 
for  themselves ;  they  are  very  eloquent" 

^'Is  it  possible,"  he  says,  '^to  imagine  a  more  conclusive 
demonstration  than  these  facts  afford  of  the  reality  and  im- 
portance of  the  science  and  art  of  hygiene  ?  " 

If  it  be  true,  as  it  undoubtedly  is,  that  by  improvements  in 
diet,  water  supply,  and  ventilation,  in  clothing  and  cleanliness, 
aided  by  superior  medical  treatment,  and  especially  by  vaccina- 
tion, and  by  an  improved  dicipline,  temperea  by  mental  culture 
and  amusement;  if  it  be  true  that  tnese  improvements  and 
reforms  have  saved  life,  and  prevented  sickness  to  such  an 
extent  that  the  effective  force  of  our  navy  has  been  more  than 
doubled,  that  one  ship,  for  every  purpose  of  navigation  and 
warfare,  is  at  least  equal  to  two  of  tne  same  size  and  force,  that 
a  vessel  can  now  keep  the  sea  twice  or  thrice  the  time  that  was 
possible  less  than  a  century  ago ;  if  it  be  true  that,  at  the  old 
rate  of  mortality,  all  Europe  could  not  have  furnished  the  sea- 
men necessary  for  our  defence  and  safety  during  the  great 
revolutionary  war ;  then  is  it  a  mere  waste  of  words  to  argue 
that  health,  which  is  the  strength  of  all  who  work,  is  the  great 
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source  of  power  to  nations  in  their  peaceful  labours  as  in  their 
warlike  sixuggles  f  " 

I  may  bring  this  eloquent  account  up  to  date  by  saying,  that 
in  the  last  report  of  the  health  of  tne  navy  (^r  1883)  the 
death-rate  was  only  5*88  per  1000  in  all,  and  only  4*05  from 
disease  alone,  the  lowest  record  since  the  commencement  of 
these  reports,  28  years  aga 

2.  Prisons.  Let  us  next  inquire  as  to  the  past  and  present 
of  the  prisons  of  the  country,  and  as  to  the  past  let  Lord 
Macaulay  speaL  **  In  the  times  of  the  Stuarts,  he  says,  ^'  the 
prisons  were  hells  on  earth,  seminaries  of  every  crime,  and  of 
every  disease.  At  the  assizes  the  lean  and  yellow  culprits 
brought  with  them  from  their  cells  to  the  dock  an  atmospnere 
of  stench  and  pestilence  which  sometimes  avenged  them  signally 
on  bench,  bar,  and  jury.  But  on  all  this  misery  society  looked 
with  profound  indifference." 

Dr.  Guy,  in  his  admirable  little  work  on  "Public  Health,'* 
gives  many  interesting  details  respecting  the  ^^  jail  distemper," 
the  Black  Assizes  at  Oxford  in  1577,  and  at  Launceston  in 
1742,  when  so  manv  persons  died,  including  the  Lord  Chief 
Barons,  sheriffs,  ana  others,  that  Macaulay's  account  is  fully 
justified. 

He  also  describes  the  state  of  the  prisons,  and  the  fearful 
condition  of  their  inmates  drawn  from  Howard's  statements. 
It  must  suffice  to  say  that,  "  from  a  public  inquiry,  it  appears 
that  from  August  1776  to  March  1778,  out  of  632  prisoners 
176  had  died,"  much  more  than  1  in  4. 

Contrast  with  this  state  of  things  the  condition  of  prisoners 
at  the  present  time.  Our  prisons  are  now  models  of  nygienic 
management,  and  in  the  last  report  of  the  Medical  Inspector  it 
is  stated  that  "  the  conditions  under  which  the  prisoners  are 
placed  are  such  as  to  maintain  their  health,  and  m  most  cases 
to  improve  it." 

As  Mr.  Escott  points  out* — *'  The  prisoner's  health  is  care- 
fully tended.  He  is  continually  weighed,  if  he  falls  away  in 
flesh,  or  suffers  from  bodily  ailment,  he  is  prescribed  for  or 
admitted  into  hospital.    His  moral  welfare  is  equally  regarded." 

The  Secretary  of  State  for  the  Home  Department  writes  in 
November,  1883  : — "  The  progressive  decrease  in  the  death-rate 
of  the  prisons,  which  has  now  reached  7*8  per  1,000  of  the  prison 
population,  is  a  striking  proof  of  the  successful  care  that  has  been 
Destowed  on  the  health  of  the  prisoners."  "  Considering  that 
the  class  of  persons  who  are  placed  under  the  care  of  the  medical 
officers  are  generally  those  whom  vice  and  crime  have  rendered 


*  Boglandy  its  people,  polity,  and  puiBttits,  p.  251. 
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unliealthy  subjects,  this  death-rate  (even  taking  into  account 
the  number  of  diseased  prisoners  released  on  the  score  of  ill* 
health),  must  be  regarded  as  singularly  low." 

It  will  be  noted  that  it  diflFers  very  little  from  the  rate  already 
given  of  the  general  civil  population  of  the  country  between  the 
ages  of  21  and  50,  and  it  may  be  remarked  that  of  the  17,000 
prisoners  3,500  are  under  21,  and  1,700  are  over  50. 

It  may  possibly  be  objected  that  it  is  scarely  fair  thus  to 
compare  the  England  of  the  time  of  Howard  the  Philan- 
thropist with  that  of  to-day. 

Tne  neglect  of  the  prisoners  in  those  times  was  of  a  piece 
with  the  general  neglect  of  sanitaiy  matters,  and  was  the  cause 
of  the  fearful  mortality.  Its  diminution  then  might  be  supposed 
to  have  had  little  to  do  with  sanitary  science  properly  so  called ; 
that  the  conmion  sense  of  mankindhsul  amended  theevil  before  the 
birth  of  this  branch  of  knowledge,  which  has  only  arisen  in  the 
course  of  the  present  century  and  most  of  it  within  the  limits  of 
the  reign  of  our  present  gracious  sovereign.  This  was  not  the 
case,  however,  for  the  improvement  of  prisons  took  its  rise  after 
the  passing  by  the  House  of  Commons  in  1774,  of  an  Act  for 
Preventing  tne  Jail  Distemper. 

"  This  Sanitary  Act,"  says  Dr.  Guy,  "  had  many  of  the  pro- 
perties of  sound  legislation.  It  is  concise  and  clear,  prescribes 
what  is  to  be  done^  insures  the  requisite  publicity,  constitutes  a 
body  of  inspectors  (the  Justices  of  the  Peace  in  Quarter 
Sessions  assembled),  and  provides  a  summary  punishment  for  the 
infringement  of  its  own  provisions." 

3.  SmdUrWx  and  Vaccination. — There  is  yet  another  instance 
of  the  benencial  operation  of  a  sanitary  measure,  as  to  which  it 
is  also  necessary,  happily  for  us,  to  travel  back  into  the  past,  at 
least  as  far  as  the  beginning  of  the  present  century,  b^ore  we 
can  fully  realise  the  good  tnat  has  been  derived  from  it. 

I  speak  now  of  vaccination,  and  I  am  the  more  impelled  to 
go  into  some  detail  upon  the  subject  because  I  am  mformed 
that  in  this  town  there  are  still  to  oe  found  many  persons  who 
doubt  the  value  of  the  protection  it  affords,  and  who  stoutly 
oppose  the  existing  laws  on  the  subject. 

It  is  difficult  now-a-days  to  realize  the  terrible  nature  of 
small-pox.  To  the  civilized  and  protected  classes  of  society  it 
has  almost  ceased  to  be  a  fatal  disease.  In  the  Table  which  I 
have  given  you,  it  will  be  seen  that  only  sixty-eight  persons 
per  mulion  died  of  it,  and  even  in  the  great  epidemic  of  1871 
and  1872,  less  than  1  in  1,000  many  of  them  unvaccinated 
persons.  But  in  the  times  before  vaccination,  as  Mr.  Simon 
tells  us,  ''it  often  ravaged  more  fiercely  than  the  most 
ruthless  of  human  wars."    "  In  every  country,  probably,  its  first 
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invasion  has  been  of  this  kind,  and  its  recurrences,  when  far 
apart,  have  been  of  equal  malignity.  Thus  it  was  that  in  1518, 
following  European  adventure  to  the  western  world,  it  con- 
curred with  fire  and  sword,  and  famine  and  blood-hounds,  to 
complete  the  depopulation  of  St.  Domingo;  thus,  that  soon 
afterwards,  in  Mexico,  it  even  surpassed  the  cruelties  of  con- 
quest, suddenly  smiting  down  thi^  and  a  half  millions  of 
g>pu]ation,  and  leaving  none  to  bury  them;  thus,  that  in 
razil,  in  the  year  1563,  it  extirpated  whole  races  of  men: 
thus,  that  about  the  same  period,  in  the  single  province  of 
Quito  (according  to  De  la  Condamine),  it  destroyed  upwards  of 
100,000  Indians ;  and  thus,  too  it  has  been  in  later  days  that 
Siberia  and  Kamschatka  have  been  ravaged ;  thus,  that  again 
and  again,  till  very  recent  times,  the  same  dreadful  pestilence 
has  depopulated  Greenland  and  Iceland.  Before  the  terror  of 
its  presence,  communities  literally  dissolved  themselves,  and  the 
well-known  description  of  the  plague  at  Athens  does  not  convey 
more  dreadful  images  of  human  suffering  than  may  be  gathered 
from  the  writings  of  those  travellers  who,  even  to  the  latest 
times,  have  witnessed  the  power  of  natural  small-pox  against 
remote,  unprotected  populations.  While  such  was  the 
small-pox  in  the  less  travelled  parts  of  the  world,  it  seems 
certain  that  in  civilized  Europe,  with  its  constant  intercourse 
of  towns  and  countries,  the  disease  was  at  least  as  deadly. 
Its  strength,  indeed,  was  differently  distributed,  not — as  in 
Greenland — twice  or  thrice  in  a  century,  but  incessantly,  that 
fatal  sickle  was  in  motion,  and  the  harvest  counted  from  day  to 
day.  Instead  of  coming  after  long  absence  on  masses  of 
population  entirely  unprotected  against  the  infection,  it 
recurred  in  each  place  so  frequently  that,  for  the  most  part,  at 
any  given  moment,  a  more  or  less  considerable  majority  of  the 
inhabitants  would  have  faced  the  danger  before.  They  would 
have  obtained  against  its  attacks  that  protective  exemption 
which  was  generally  the  good  fortune  of  survivors.  But  it  is  a 
moderate  computation,  that  for  every  five  persons  thus,  at  the 
price  of  much  past  suffering,  almost  secured  against  the  disease, 
one  at  least  must  have  died.  The  annual  ravages  of  small-pox 
in  Europe  alone  have  been  estimated  at  half  a  million  of  lives. 
M.  De  la  Condamine  reckoned  that  in  France  a  tenth  of  the 
deaths  were  by  small-pox ;  Eosen's  estimate  of  Sweden  was  to 
the  same  effect.  For  our  English  experience  there  exist  only 
imperfect  records,  but  it  seems  that  within  the  London  bills  of 
mortality,  small-pox,  when  not  at  its  worst,  averaged  a  four- 
teenth of  the  annual  total  of  deaths;  a  fourteenth,  too,  at 
times  when  that  total,  as  compared  with  the  population, 
represented  perhaps  double  our  present  death-rate." 
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"  Yet  the  ravages  of  small-pox  are  not  half  enumerated  in 
the  list  of  the  myriads  whom  it  killed."  From  the  earliest  to 
the  latest  medical  records  of  the  disease,  there  is  constant  mention 
of  the  tax  which  it  levied  upon  the  survivors.  *'  Among  those 
who  outlive  it "  (says  De  la  Condamine)  "  many  either  totally 
or  partly  lose  their  sight  or  hearing;  many  are  left  consumptive, 
weakly,  sick,  or  maimed ;  many  are  disfigured  for  life  by  horrid 
scars,  and  become  shocking  objects  to  those  who  approach 
them."  ^*  It  is  scarcely  needful  to  say  of  the  disease  I  have 
described  that  it  was  amongst  all  ci\dlised  nations  a  constant 
source  of  terror,"  and  "perhaps  at  no  previous  moment  of 
English  history  had  the  horror  of  small-pox  been  greater  or 
more  fully  justified  than  at  the  beginning  of  the  last  century." 
Let  the  same  writer  (Mr.  Simon)  tell  us  of  the  change  produced 
by  the  practice  of  vaccination  :  *^The  results  are  truly  con- 
clusive.' 

Compare  for  instance,  in  the  case  of  Sweden,  the  twenty-eight 
years  before  vaccination  with  forty  years  soon  afterwards ; — 
during  the  earlier  period  there  used  to  die  of  small-pox,  out  of 
each  million  of  the  Swedish  population,  2,050  victims  annually ; 
during  the  latter  period,  out  of  each  million  of  population,  the 
small-pox  deaths  have  annually  averaged  158." 

"  Or,  compare  two  periods  in  Westphalia :  during  the  years 
1776-80,  the  small-pox  death-rate  was  2,643  :  during  the  thirty- 
five  years  1816-50,  it  was  only  114.  Or  taking  together  the 
three  lines  which  belong  to  Bohemia,  Moravia,  and  Austrian 
Silesia,  you  find  that  where  formerly  (1777-1806)  there  died 
4,000,  there  now  die  200." 

**  Or,  taking  two  metropolitan  cities,  you  find  that  in  Copen- 
hagen, for  the  half  century  1751-1800,  the  small-pox  death-rate 
was  3,128,  but  for  the  next  half  century  only  286 ;  and  still 
better  in  Berlin,  where,  for  twenty-four  years  preceding  the 

feneral  use  of  vaccination,  the  small-pox  death-rate  had  oeen 
,422,  for  forty  years  subseauently  it  has  been  only  176." 

"  In  other  words,  the  fatality  of  small-pox  in  Copenhagen  is 
but  an  eleventh  of  what  it  was  ;  in  Sweden  little  over  a  thirteenth ; 
in  Berlin  and  in  large  parts  of  Austria,  but  a  twentieth ;  in 
Westphalia  but  a  twenty-fifth.  In  the  last  named  instance, 
there  now  die  of  small-pox  but  four  persons,  where  formerly 
there  died  a  hundred." 

But  we  have  not  yet  reached  the  full  extent  of  the  benefit  to 
be  derived  from  vaccination. 

After  a  multitude  of  operations  had  been  practised  it  became 
evident  that  complete  immunity  to  subsequent  attacks  of  small- 
pox had  not  been  conferred ;  either  from  an  insufficient  original 
moculation  with  the  lymph,  or  else  from  a  gradual  fading  away 
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of  its  influence,  some  of  the  vaccinated  persons  were  found  to 
take  the  disease,  though  usually  in  a  modified  form. 

Since  it  was  in  adults,  or  in  persons  who  had  not  been 
vaccinated  for  a  number  of  years,  that  this  liability  to  contract 
small-pox  was  mostly  perceived,  it  was  most  probable  that  the 
latter  explanation  was  the  most  usual  one,  and  accordingly  the 
practice  of  re-vaccinating  adults  was  introduced.  In  most  of  the 
European  armies  all  the  recruits  were  obliged  to  undergo  this 
operation,  with  the  result  that  in  all  of  them  the  mortality  from 
small-pox  was  still  further  reduced. 

In  Germany,  after  the  Franco-German  War,  when  the 
small-pox  epidemic  of  1870-71  prevailed,  the  idea  began  to  be 
entertained  that  still  better  results  would  have  been  obtained 
if  the  army  had  not  been  exposed  to  the  increased  intensity  of 
the  poison  due  to  a  surrounding  population  only  imperfectly 
protected  against  its  attack. 

In  this  country  therefore  a  still  more  stringent  Vaccination 
Act  was  passed  in  the  year  1874,  making  not  only  infantile 
vaccination  but  re-vaccination  compulsory. 

According  to  this  law,  *^  every  pupil  at  public  or  private 
school  must  be  vaccinated  in  the  twelfth  year  of  life,  unless  he 
has  had  ordinary  small-pox  within  the  last  five  years,  according 
to  medical  witness,  or  has  been  successfully  re- vaccinated." 

The  result  of  this  enforced  re-vaccination  has  been  almost 
to  stamp  out  small-pox  altogether.  The  records  of  the  small- 
pox mortality  in  London,  Paris  and  Berlin  respectively  show 
that  the  remarkable  and  persistent  decline  of  the  disease  since 
1874,  can  only  be  due  to  the  new  vaccination  law — ^f  or  all  other 
conditions  in  these  towns  remain  since  that  date  pretty  nearly 
the  same  as  they  were  before.  The  mortality  from  this  cause 
in  the  general  population  is  now  reduced  to  2  or  3  per  100,000 
persons,  and  in  the  German  Army  not  a  single  death  from 
small-pox  has  taken  place  since  the  year  1874. 

In  the  Austrian  and  French  armies  during  the  same  period 
there  is  still  a  large  death-rate  from  this  cause. 

The  following  comparison  between  these  armies  is  given  in 
the  report  of  the  German  Vaccination  Commission,*  published 
at  the  commencement  of  the  present  year. 

At  the  beginning  of  the  year  1870,  the  armies  of  Prussia 
and  Germanv,  as  well  as  the  united  populations  of  these 
countries,  had  to  go  through  an  epidemic  of  small-pox.  Accurate 
numerical  data  are  lacking  with  regard  to  the  French  army,  but 
it  is  certain  that  its  losses  also  were  very  considerable.    During 

*  The  Report  of  the  German  VRCcination  Commission  is  printed  with  the 
diagnms  in  the  British  MetUcal  JourruU,  August  29th,  1885,  p.  408. 
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the  year  of  the  war,  the  Prussian  army  had  by  far  the  fewest 
losses,  although  in  France  the  soldiers  came  frequently  into 
contact  with  the  infected  population. 

The  war  in  itself,  with  its  hardships  and  deprivations,  could 
not  have  increased  the  mortality  from  small-pox,  for  the  Austrian 
armv,  in  the  same  epidemic,  suffered  far  greater  losses  from  it. 

The  only  difference  with  regard  to  the  ratio  of  small-pox  in 
the  three  armies  is,  that  the  French  and  Austrian  army  was 
incompletely  re-vaccinated,  and  also  inadequately  vaccinated, 
and  therefore  found  to  be  more  visited  by  small-pox,  while  the 
Prussian  army  had  the  advantage  of  having  re-vaccination 
carefully  carried  out,  and  enjoyed  the  protection  which  a  neigh- 
bourhood almost  free  from  small-pox  procured  for  it.  The  pre- 
judicial influence  of  a  neighbourhood  tainted  with  small-pox, 
and  the  relative  protection  of  a  neighbourhood  free  from  it,  is, 
however,  evident  from  the  Table  of  the  cases  in  the  Prussian 
army,  given  in  the  report  referred  to. 

It  must  also  be  noted  that  re-vaccination  had  been  already 
practised  several  times  (every  tenth  year)  in  the  army.  Not- 
withstanding this,  cases  of  small-pox  were  more  numerous  in  the 
years  1867  to  1869,  and  therefore  before  the  time  of  the  inocu- 
lation law,  than  after  the  year  1874.  For  this  fact  there  is  no 
other  explanation  than  that,  in  the  same  way  as  small-pox  in  the 
army  considerably  increased  in  consequence  of  the  close  contact 
with  the  sick  in  France,  so,  formerly,  it  must  have  been  more 
frequent  in  the  army,  as  the  civil  population  had  also  more 
sickness  from  small-pox  than  at  present.  It  is  noteworthy  that 
since  the  year  1874  no  deaths  from  small-pox  have  occurred  in 
the  Prussian  Army,  while  both  the  other  armies  still  show  by 
comparison  quite  a  considerable  mortality  from  this  disease.  No 
other  reason  can  be  given  for  such  an  exceedingly  striking 
difference  between  the  prevalence  of  small-pox  in  the  three 
armies  than  the  working  of  a  strictly-carried  out  inoculation 
and  re-vaccination. 

I  commend  these  facts  to  the  attention  of  the  anti-vaccinators 
of  Leicester  and  other  places,  only  expressing  my  fear  that  those 
who  fail  to  be  convinced  by  them  are  inaccessible  to  any  argu- 
ment whatever. 

4.  Consumption. — ^I  have  already  called  your  attention  to  the 
remarkable  reduction  in  the  number  of  deaths  from  consmnption. 
Hitherto  this  disease  has  not  usually  been  classed  amongst  those 
that  can  be  prevented  by  sanitary  measures ;  it  has  been  sup- 
posed to  be  mainly  a  matter  of  nutrition  and  of  circumstances 
beyond  the  control  of  local  authorities ;  but  Dr.  Buchanan  has 
demonstrated  the  enormous  ameliorating  influence  of  drainage 
upon  this  disease.    It  appeared  to  me  that  it  might  be  desirable 
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to  ascertain  what  was  the  limit  of  its  preventibility.  I  had 
noticed  that  the  disease  was  comparatively  infrequent  in  the 
place  in  which  I  myself  live,  and  it  occurred  to  me  that  I  might 
ascertain  how  many  cases  originated  in  the  different  parts  of 
the  locality.  A  great  portion  of  it  is  composed  of  deep  porous 
soil,  but  it  is  surrounded  by  boulder-clay,  the  result  of  glacial 
drift,  and  a  great  part  of  JBowdon,  and  parts  of  Dunham  and 
Altrincham,  are  built  upon  a  thick  bed  of  sand,  in  many  places 
over  100  feet  in  thickness.  The  climate  is  thus  rendered  tem- 
perate and  the  air  and  soil  dry.  After  the  wettest  weather 
the  paths  speedily  become  dry,  and  the  basement  story  of  a 
house  is  often  as  dry  as  its  attic  It  has  the  further  advantage 
that  it  is  virgin  soil.  The  sand  is  as  pure  and  free  from  organic 
matter  as  in  the  days  when  it  was  deposited  by  ice  floes,  or  was 
silted  up  by  the  estuary  of  the  Mersey.  No  house  is  ever  built 
upon  freshly  made  ground,  or  on  pits  that  have  been  filled  up 
with  refuse.  The  locality  is  also  well  sewered  and  has  a  plen- 
tiful supply  of  good  water.  Moreover,  the  inhabitants  are  for 
the  most  part  well-to-do  people.  Out  of  2,559  of  population 
at  the  last  census,  only  about  500  are  poor,  and  live  on  the  low- 
lying  clay  lands  that  surround  the  sandy  downs  upon  which 
Bowdon  is  built.  The  remainder  dwell  in  well-built,  salubrious 
houses,  they  are  well  fed  and  comfortable  in  their  circumstances. 

It  will  thus  be  seen  that  such  a  community  are  in  a  position 
peculiarly  well  fitted  to  preserve  them  from  attacks  of  tuber- 
cidar  disease.  I  was,  however,  hardly  prepared  for  the  result 
of  my  inquiries. 

I  obtained  from  the  superintendent  registrar  of  deaths  an 
extract  from  the  death  register  of  all  the  deaths  from  diseases 
of  the  lungs  occurring  in  jBowdon  in  the  ten  years  1875-84. 

Of  these  22  were  from  phthisis,  but  11  of  them  took  place 
in  the  low-lying  clay  lands  before  mentioned,  and  9  oi  the 
remainder  were  found  to  have  contracted  the  disease  before 
coming  to  Bowdon.  This  leaves  two  to  be  accounted  for,  and 
one  ofthese  was  a  gentleman  connected  with  the  city  mission 
in  Manchester,  who  was  therefore  constantly  obliged  to  attend 
crowded  evening  meetings  in  different  parts  of  the  town.  The 
other  was  a  merchant's  clerk,  who  went  to  town  at  8  every 
morning,  and  did  not  return  until  7  p.m.  None  of  the  female 
population,  who  are  more  constantly  in  the  place,  contracted  the 
di^ase  there. 

Such  a  record  as  this  is  a  strong  testimony  to  the  truth  of 
the  observations  made  by  Drs.  Bowditch  and  Buchanan,  as  to 
the  influence  of  a  well  dmned  porous  soil  upon  the  disease,  and 
it  holds  out  to  us  the  hope  that  when  further  attention  is 
paid  to  this  point,  a  large  part  of  the  terrible  mortality  that  still 
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takes  place  from  this  disease  may  be  prevented,  and  that  con- 
sumption may  cease  to  be  as  it  has  been  called  ^  the  scourge  of 
the  English  people.' 

I  have  now  passed  in  review  the  success  that  has  attended 
sanitary  effort  in  diminishing  the  general  mortality  of  the 
country,  especially  that  from  such  diseases  as  scarlet  and  other 
fevers,  from  small-pox,  and  from  consumption.  I  have  also 
shown  its  influence  in  the  special  cases  of  the  mortality  in  the 
army  and  navy,  and  in  our  prisons. 

We  are  still  far  from  having  reached  the  full  extent  of  the 
benefits  that  may  be  derived  from  it,  but  we  may  hope  by  its 
means  to  bring  somewhat  nearer  the  time  promised  by  Isaiah  to 
those  who  obey  God's  laws,  when  "There  shall  be  no  more 
thence  an  infant  of  days,  nor  an  old  man  that  hath  not  filled 
his  days,  for  the  child  shall  die  an  hundred  years  old." — Isaiah, 
c.  Ixv.,  V.  20. 


On  « Infantile  DiarrhBa,''  by  Dr.  W.  E.  Buck. 

This  question  of  Infantile  Diarrhoea  appeals  to  us  especially 
in  Leicester,  as  this  town  has  been  for  a  long  series  of  years 
notorious  for  the  excessive  mortality  from  this  cause.  In  deal- 
ing with  this  subject,  I  propose  firstly  to  point  out  the  peculiari- 
ties of  the  death-rate  from  this  source,  as  shown  by  the  quarterly 
reports  of  the  Kegistrar-General ;  secondly,  to  take  the  positive 
facts ;  thirdly,  to  deal  with  the  negative  facts ;  fourthly,  to 
bring  before  you  a  theory  that  I  have  long  held,  together  with 
such  corroborative  evidence  as  I  have  obtained ;  and  lastly,  to 
add  a  few  words  on  the  pathology  of  what  I  venture  to  call 
specific  diarrhoea. 

The  first  point  to  be  noticed  in  the  quarterljr  report  is  that 
the  deaths  from  diarrhoea  are  taken  and  multiplied  oy  four,  so 
as  to  make  an  annual  rate  per  1,000  for  the  third  or  summer 
quarter ;  this  is  usually  known  as  the  diarrhoea  rate.  According 
to  these  tables  during  ten  years,  1874-83,  Leicester  is  at  the 
head  of  the  list  with  7'1,  being  followed  by  Preston  6*4,  and 
Hull  5*0 ;  while  at  the  end  are  Bristol  1"7,  Huddersfield  1*6. 
and  Halifax  0*9.  These  are  all  conunercial  and  manufacturing 
towns,  and  yet  they  constantly  occupy  the  same  relative  posi- 
tions in  the  diarrhoeal  rate. 
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Average  annual  death-rate  from  diarrhoea  in  summer  quarters 
of  10  years— 1874-83  :— 


Leicester 7'1 

Preston    6*4 

HuU 5-0 

Salford    4-7 

Leeds  4'5 

Birmingham   4*2 

Sheffield 4*0 

Bolton 3*9 

Liverpool     3*8 

Mancnester 3*5 

Sunderland     3*4 

Norwich  3*4 

Newcastle-on-Tyne    3*1 

Nottingham    3*0 


Wolverhampton 3*0 

Blackburn  2*9 

Bradford 2*8 

Portsmouth     2*7 

Brighton 2*6 

Derby 2*5 

London    2*4 

Cardiff    2-4 

Plymouth    2*1 

Oldham  1*9 

Birkenhead 1*8 

Bristol 1*7 

Huddersfield   1*6 

HaUfax    0*9 


Mr.  Vacher,  in  an  able  paper,  says  that  the  returns  of  the 
Eegistrar-General  are  not  accurate.  Well,  no  statistics,  I 
suppose,  are  absolutely  and  infallibly  accurate,  and  death 
returns  are  subject  to  disturbing  influences.  Many  a  death 
from  delirium  tremens  or  from  hereditary  syphilis  is  registered 
under  some  more  respectable  head ;  there  are  occasional  mis- 
leading certificates  given  in  order  to  secure  insurance  money ; 
and  even  the  best  of  men  may  make  mistakes  in  diagnosis. 
But  these  influences  are  the  same  in  all  towns ;  and  though  the 
returns  may  not  be  strictly  accurate,  I  think  we  may  assume 
them  to  be  relatively  so,  and  may  fairly  use  them  for  purposes 
of  comparison.  A  still  more  important  point  made  by  Mr. 
Vacher,  and  one  that  may  be  fittingly  discussed  here,  is  whether 
this  diarrhoea  is  one  or  many  diseases,  or  whether  it  is  merely 
the  symptom  of  a  disease. 

Now,  I  freely  grant  that  diarrhoea  occurs  as  a  symptom  of 
many  chronic  and  wasting  diseases,  but  the  deaths  from  these 
take  place  all  the  year  round,  and  are  not  the  cases  which  swell 
the  rates  at  Leicester,  Preston,  and  Hull.  They  probably  occur 
nearly  equally  in  every  large  town  in  the  kingdom.  If  this 
diarrhoea  were  simply  symptomatic,  the  death  returns  would  at 
least  show  a  remarkable  prevalence  of  the  diseases  producing 
this  symptom  at  the  just-mentioned  towns,  while  they  would  be 
almost  absent  from  such  a  fortunate  place  as  Halifax,  with  a 
diarrhoeal  rate  of  only  0*9. 

No,  this  diarrhoea  is  more  than  a  symptom,  it  is  a  disease  in 
itself,  of  which  an  apparently  healthy  cliild  may  die  in  1,  2, 
3,  4,  5,  6  days,  or  under  a  week  after  seizure. 

Out  of  a  total  of  216  deaths,  92  infants  were  ill  for  one  week 
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or  under,  60  between  I  and  2  weeks,  and  44  over  3  weeks. 
Thirty-three  were  ill  only  for  S  days  and  under,  and  I  have 
known  a  previously  healthy  child  to  die  in  12  hours.  My  father, 
when  Medical  Officer  of  Health  for  Leicester  in  1851,  writes  in 
his  report: — "Without  denying  the  inflnence  of  weather  and 
seasons,  I  am  of  opinion  that  this  disorder  is  mainly  produced 
bv  organic  decomposition.  ^Its  victims  will  be  found  to  be,  ex- 
clnsively,  the  very  old  and  the  very  young — those  who  from 
inherent  debility  are  more  confined  to  the  vicinity  of  their  own 
dwellings — thus  becoming,  as  it  were,  doubly  liable  to  an 
endemic  disorder;  the  manner  of  its  seizure  oftentimes  being 
sudden,  like  a  lightning  stroke,  and  its  speedy  development 
(prolonged  a  few  noure  certtuply  beyond  the  Asiatic  cholera) 
appears  to  me  more  nearly  to  ificucate  the  presence  of  an 
organic  poison  than  any  other  source  that  coula  be  devised  as 
its  probable  origin." 

This  view  only  confirms  the  opinion  I  have  formed  from  mv 
own  observation,  namely  that  there  is  a  specific  diarrhoea  which 
is  present  in  those  towns  which  have  a  high  diarrhosal  rate,  and 
absent  from  those  places  where  the  rate  is  so  low  that  the  few 
cases  registered  are  probably  due  to  diarrhcea  produced  by  some 
other  disease. 

It  is  very  difficult  to  get  post-nnortemB  on  these  cases,  still  I 
have  made  10,  and  the  pathology,  although  slight,  is  quite 
distinct ;  I  have  also  found  bacilli  of  the  same  character  in  ix)th 
faeces  and  intestinal  tissue,  as  I  will  endeavour  to  show  you. 

There  is,  however,  one  point  on  which  I  believe  all  observers 
are  agreed,  namely,  that  as  the  heat  increases  so  the  diarrhceal 
rate  rises  in  those  towns  where  there  is  a  large  mortality  from 
this  cause. 

ME.  BUCILAN'8  CHAET. 

Ju.    Ttii.    Uueb.  ApTll    Hay.     Jam.    July.    Aiw.       Sap.       Oet.     Sot,      Dte. 
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This  is  conclusively  proved  by  Mr.  Buchan's  chart,  but  he 
also  makes  this  remark :  **  At  Leicester  the  summer  tempe- 
rature does  not  exceed  that  of  Bristol,  but  while  the  sum- 
mer death  rate  from  diarrhoea  at  Bristol  is  2 '38,  at  Leicester 
it  is  9*56 ;  in  other  words,  it  may  be  assumed  that  there  are 
local  peculiarities  affecting  the  population  of  Leicester,  the  effect 
of  which  is  to  quadruple  the  aeath  rate  from  diarrhoea  in  that 
town  as  compared  with  BristoL  It  is  to  these  local  conditions 
we  must  look  for  an  explanation  of  the  great  differences  in  the 
death  rate  of  the  different  towns." 

In  London  in  1874,  the  mean  summer  temperature  was  two 
decrees  higher  and  the  diarrhoeal  rate  6  per  100  lower  than  in 
Leicester.  The  returns  show,  as  Dr.  Buchanan  has  remarked, 
that  the  June  heat  is  not  so  fatal  as  the  heat  of  July  and 
August ;  therefore  the  effects  of  heat  are  not  constant.  This 
fact  demands  further  study.  Rain-fall  also  exercises  much 
infiaence  in  lowering  the  diarrhoeal  rates,  especially  in  those 
towns  where  they  are  remarkably  high. 

The  summer  of  1879  was  cold  ancf  wet,  Leicester  headed  the 
list  with  2*1,  while  Halifax  was  at  the  end  with  0*5.  The 
summer  of  1880  was  hot  and  dry,  and  the  diarrhoeal  rates  were 
raised  to  13*6  at  Preston,  11*5  at  Leicester,  and  1*4  at  Halifax, 
which  still  remained  the  lowest.  This  is  typical  of  the  general 
results  of  these  influences. 

The  negative  facts  concern  the  many  suggestions  which  have 
been  made  as  to  the  etiology  of  the  disease,  and  though  many 
of  these  may  be  considereoT  exploded,  they  crop  up  again  and 
again.  The  favourite  source  attributed  to  the  complaint  is 
maternal  neglect.  Out  of  216  cases  examined  by  Mr.  G.  C. 
Franklin  and  myself  in  Leicester  in  1875,  24*5  per  cent,  only 
of  the  mothers  went  out  to  work.  Female  labour  is  much 
employed  in  Halifax,  Huddersfield  and  Bochdale,  yet  the 
diarrhoeal  rate  in  these  towns  is  very  low,  whereas  it  is  re- 
markably high  at  Hull,  where  there  are  not  so  many  trades  for 
women  to  work  at. 

The  bottle  also  is  supposed  to  be  a  fruitful  source  of  diarrhoea ; 
yet  bottle-feeding  prevails  in  towns  all  over  England  whether 
the  diarrhoeal  rate  be  high  or  low ;  and  children  fed  on  mothers' 
milk  are  not  exempt  from  the  disease. 

Another  f  avounte  theory  is  that  diarrhoea  is  caused  by  filthy 
sewers ;  but  it  existed  in  Leicester  before  sewers  were  made,  and 
does  not  seem  to  be  materially  increased  by  filth  as  many  of  the 
cases  occur  in  clean  houses  both  in  Leicester  and  in  other  towns. 

In  Leicester  and  in  other  towns  where  this  disease  prevails, 
there  is  an  ample  supply  of  good  water,  but  the  diarrhoeal  rates 
have  not  been  influenced  thereby. 
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It  has  been  suggested  that  infantile  diarrhoea  is  a  modified 
enteric  fever.  This  theory  is  amply  disproved.  In  all  the 
poslHfnortems  I  have  made,  I  have  not  found  the  slightest 
resemblance  to  the  pathological  conditions  of  typhoid  fever. 
The  period  of  the  year  during  which  infantile  diarrhoea  is  most 
prevalent  does  not  correspond  with  the  season  in  which  there  is 
most  typhoid.  I  cannot  do  better  than  quote  the  able  remarks 
of  Dr.  Buchanan  on  this  subject.     He  says : — 

**  Arranging,  first,  the  several  divisions  of  England  in  the 
order  in  which  *  fever'  (the  great  bulk  of  which  was  enteric 
fever)  was  fatal  in  them  during  10  years ;  and  putting  on  the 
same  sheet  the  mortality  of  each  division  from  diarrhoea,  no 
visible  relation  appears  between  the  mortality  of  the  several 
divisions  by  the  one  and  the  other  disease.  Again,  taking  out 
from  statistical  returns  districts  with  high  or  low  fever  rates, 
and  examining  the  same  districts  as  to  their  diarrhoeal  rates, 
little  or  no  parallelism  in  the  incidence  of  the  two  diseases  can 
be  found.  Or,  making  a  list  of  the  25  registration  districts  of 
England,  that  in  1851-60  had  most  fever,  and  another  list  of 
the  25  that  in  the  same  period  suffered  most  from  diarrhoea, 
only  one  name  appears  on  both  lists.  The  fever  districts  are 
seen  to  be  essentially  rural  or  small  town  districts,  the  diarrhoea 
districts  to  be  large  towns,  most  of  them  manufacturing 
towns." 

Having  taken  up  your  time  with  dealing  with  theories  which, 
as  you  have  seen,  are  extremely  easy  of  disproval,  I  now  come  to 
my  own  idea  of  this  disease.  I  believe  that  there  are  certainly 
three  factors  in  the  production  of  this  specific  diarrhoea: — 
Istly,  heat;  2ndly,  moisture  in  the  soil;  brdly,  an  organism. 
If  you  will  look  at  the  maps  of  Leicester  on  which  the  deaths 
from  diarrhoea  are  marked,  you  will  see  that  these  are  mainly 
in  the  low-lying  districts,  and  not  in  the  higher  parts  of  the 
town. 

Let  us  also  take  the  towns  with  the  highest  diarrhoeal  rate, 
namely,  Leicester,  Preston,  and  Hull;  and  compare  their  situa- 
tion, drainage,  and  subsoil  with  that  of  Halifax,  Bristol,  and 
Huddersfield. 

Leicester  is  virtually  in  a  hole  with  a  canalized  river  dammed 
up  against  it  by  mills  and  locks.  There  is  on  the  north-east  of 
the  town  a  brook,  which  is  held  up  by  the  river,  and  which  is 
known  to  affect  wells  to  a  considerable  distance. 

Dr.  Mason,  in  his  sketch  of  "  The  Sanitary  History  of  Hull,'* 
says: — '*The  whole  of  the  soil  of  the  flat  around  Hull  is 
alluvial  clay,  or  warp  of  more  recent  deposits.     This  deposit 
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varies  from  4ft.  to  10ft.  in  thickness,  imposed  upon  layers  of 
silt,  sand,  or  gravel,  the  whole  of  which  is  incumbent  on  the 
chsdk  formation,  which  varies  from  40ft.  to  110ft.  from  the 
surface,  and  rises  in  high  lands  and  hills  to  the  north  and  north- 
west. The  area  of  the  borough  itself,  if  we  except  the  varia- 
tions caused  by  artificial  works,  is  perfectly  flat;  from  this 
cause,  and  the  lowness  of  the  ground  level,  natural  drainage 
would  be  impossible,  were  it  not  for  the  ebb  and  flow  of  the 
tide  in  the  river  Hull  and  Humber,  by  which  a  fall  of  10ft.  to 
15ft.  is  obtained  for  several  hours  daily." 

Preston  is  situated  upon  a  clay  soil,  which  has  in  it  running 
springs  of  sand  which  have  an  abundant  supply  of  water.  The 
lower  part  of  the  town  is  on  a  black  loamy  soil,  and  underneath 
is  a  marshy  and  peaty  sub-soil,  and  the  sub-soil  water  is  from 
10  to  15  feet  from  the  surface ;  that  is  about  the  same  as 
Leicester.  The  river  flows  at  the  foot  of  the  slope  on  which 
Preston  is  built,  and  a  canal  at  a  higher  elevation  than  the 
river  runs  into  the  town.  There  are  large  cooling  ponds 
attached  to  the  mills ;  these  occupy  a  considerable  area,  often 
as  great  as  the  mills  themselves. 

We  will  now  consider  the  towns  possessing  the  lowest 
diarrhoeal  rate,  and  for  that  purpose  will  take  Bristol  and 
Huddersfield. 

The  medical  officer  of  health  of  Bristol  informs  me  that  the 
soil  of  that  town  is  naturally  dry,  and  that  the  deep  and  super- 
ficial drainage  are  both  good,  so  that  the  soil  dries  quickly  after 
rain.  It  is  built  on  the  new  red  sandstone^  which  rises  above 
the  alluvial  deposit. 

Huddersfield  is  excellently  situated  on  the  slope  of  a  hill 
above  the  river  Calne.  Much  female  labour  is  employed  there. 
There  is  a  good  system  of  drainage. 

Bath  and  Bochdale  both  enjoy  a  comparative  immunity  from 
infantile  diarrhoea ;  both  towns  are  well  drained  and  well 
situated,  Bath  standing  on  the  slopes  and  heights  of  a  range 
composed  of  Western  Oolite,  which  rises  like  an  amphitheatre 
from  the  valley. 

I  could  quote  many  other  towns  to  support  my  theory,  but 
I  think  these  illustrations  are  sufficient,  and  will  now  give  you 
a  list  of  towns,  drawn  up  by  Dr.  Buchanan,  giving  the  results 
of  drainage  on  sub-soil  water  and  the  consequent  effects  on  the 
diarrhceafrate. 

I  have  left  out  two  towns,  as  the  Diarrhoeal  Returns  were 
vitiated  so  as  to  spoil  them  for  purposes  of  comparison.  One 
town,  Alnwick,  certainly  does  not  help  me. 
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Analysis  of  Db.  Buchanan's  Report,  1866. 
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Cardiff 

Salisbury   ... 
Stratford    ... 


Merthyr 


Banbury... 
Newport... 
Alnwick ... 

Dover 

Cheltenham .. 
Brynmaur  ... 
Macclesfield.. 

Ely 

Carlisle   ... 
Chelmsford... 
Worthing  ... 

Leicester    ... 


Penrith 
Bristol 


Warwick 


Morpeth . 
Penzance 
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Much  drying. 


9* 


Local  lowering  of  subsoil  water.  I  cannot  put  this 
in  Dr.  Bu<£anan'8  words,  but  the  subsoil  was 
evidently  much  dried. 

The  sewers  lie  deep  and  have  no  doubt  operated  to 
dij  the  gravel.    Some  recent  drying. 

Drying  of  subsoil. 

Local  drying  of  subsoil. 

No  drying  of  subsoil. 

Local  drying. 

Some  drying. 

Inconsiderable  drying  of  subsoil. 

Local  drying  of  subsoil. 

Drying  of  subsoil. 

Drying  of  subsoil,  except  in  large  poor  area. 

No  notable  change  of  subsoil  water. 

Much  drying  of  subsoil  water.  In  wet  weather  the 
basements  and  cellars  are  flooded. 

The  subsoil  water  was  much  reduced  in  making  the 
works,  but  it  is  doubtful  if  it  is  so  much  reduced 
now,  as  the  subsoil  receives  the  water  of  a  large 
valley,  which  yields  more  water  than  the  drains 
would  be  expected  to  carry  off. 

No  drving  of  subsoiL 

It  is  known  that  the  wells  (generaUy  speaking)  are 
unaffected  by  the  sewage. 

Some  drying.  The  lower  parts  of  the  town  are 
travel,  which  would  probably  be  wateMogged  by 
the  dams  which  hold  up  the  Nicholas  Brook  and 
the  Avon.  (The  dams  still  exist,  I  believe. — W.  B.  B.) 

No  change. 

No  change  in  subsoil  water. 


Professor  Virchow,  in  a  pamphlet  on  this  subject,  says: 
*^  The  death  rate  rises  in  Berlin  in  July,  August,  and  Septem- 
ber, and  this  is  due  to  excessive  infantile  mortality,  mainly 
from  diarrhoea."  Virchow  found  the  rise  of  this  disease  to  be 
coincident  with  the  fall  of  the  ground-water  of  the  Spree.  "It 
cannot  be  doubted,"  he  says,  "that  the  fall  in  water  levels 
(t,e.y  sub-soil  water)  is  conditioned  by  the  increased  evaporation 
produced  by  the  increasing  temperature." 
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Mr.  W.  H.  Power  has,  under  the  direction  of  the  Local 
Government  Board,  made  a  careful  report  on  the  occasion  of  his 
investigation  of  the  outbreak  of  diarrhoea  in  Winchester  in  1876. 
After  disposing  of  the  questions  of  which  I  have  treated  (t.«., 
feeding  of  infants,  &c.),  he  goes  on  to  state  that  he  found  a 
special  area  in  which  the  disease  was  most  fatal.  This  special 
area  he  describes  as  including  almost  the  whole  of  the  low-lying 
inhabited  parts  of  the  older  city,  which  is  nowhere,  except  at 
its  eastern  and  western  Umits,  many  feet  above,  and  in  places  it 
is  below,  the  river  level.  The  sub-soil  is  of  an  alluvial  and  damp 
nature.  Two  rivers  traverse  this  special  area,  and  the  natural 
drainage  is  impeded  by  mills  and  hatches. 

The  American  physicians  not  only  believe  in  the  theory  of 
the  fatality  of  diarrhoea  in  the  low-lying  badly  drained  districts 
of  large  towns,  but  act  upon  it  by  sending  children  under  three 
years  of  age  into  healthy  country  districts  for  the  summer. 
There  is  an  institution  or  hospital  near  New  York  built  for  this 
ven'^  purpose. 

I  have  prepared  a  diagram  illustrating  observations  that  have 
been  made  of  the  height  of  the  water  in  disused  wells  near  the 
river  Soar  in  this  town.  The  rainfall  is  given,  as  well  as  the 
fluctuations  of  the  sub-soil  water. 

These  observations  have  only  been  made  during  three  years, 
so  it  is  yet  too  early  to  draw  conclusions  from  them ;  but  I 
would  specially  ask  you  to  remark  the  decided  decline  of  the 
water  in  the  great  majority  of  the  wells  in  July  and  August, 
even  after  a  heavy  rainfall. 

I  will,  in  conclusion,  dwell  very  briefly  on  the  pathology  of 
specific  diarrhoea,  as  this  part  of  the  question  is  perhaps  more 
strictly  medical  than  sanitary.  The  changes  after  death  are 
rapid.  The  ileum  is  more  or  less  vascular  in  parts,  generally 
in  the  middle.  The  intestine  has  lost  its  usual  transparency 
and  looks  swollen  and  sodden.  The  mesenteric  glands  are 
enlarged  and  vascular. 

On  microscopical  examination,  after  staining  by  Gram's 
method,  I  have  found  in  most  of  the  cases  slender  bacilli  and 
always  micrococci. 

I  nave  found  similar  bacilli  in  the  f oeces,  together  with  micro- 
cocci and  bacterium  termo. 

Dr.  Klein  is  now  experimenting  with  the  cultivation  of  these 
bacilli,  but  the  result  is  not  yet  published.  I  just  mention  this 
fact,  I  cannot  go  into  it  more  deeply ;  it  is  a  wide  subject,  and 
one  perhaps  more  suitable  to  a  pathological  society. 
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Dr.  A.  Bai^somb  (Manchester)  heartily  thanked  Dr.  Buck  for  his 
extremely  valuable  paper,  and  expressed  his  regret  that  many  more 
investigations  of  a  similar  kind  were  not  made.  Before  they  could 
rightly  determine  the  pathology  of  summer  diarrhoBa  it  was  essential 
to  have  further  careful  investigation  of  this  kind  accompanied  by 
more  detailed  post  mortem  examinations.  As  to  Dr.  Buck's  theory 
he  was  only  able  to  speak  of  Manchester  and  Salford ;  certainly  ex- 
perience confirmed  what  he  had  said  with  regard  to  the  influence  of  a 
damp  and  low-lying  area.  In  respect  of  this  particular  disease 
Salford  followed  very  closely  after  Leicester,  and  a  large  part  of  the 
town  was  often  below  the  level  of  the  river,  and  consequently  very 
subject  to  floods.  No  doubt  Dr.  Buck  was  right  in  his  estimate  of 
the  influence  of  bad  drainage  on  the  disease,  but  he  should  like  to 
know  what  was  that  gentleman's  opinion  with  regard  to  the  theory 
put  forward  some  years  ago  by  a  former  medical  officer  of  Leicester 
as  to  the  possible  origin  of  summer  diarrhoBa  being  emanations  from 
a  soil  previously  saturated  with  organic  filth.  The  drainage  of 
Leicester  was  now  no  doubt  very  good,  but  it  was  only  reasonable  to 
suppose  that  there  might  have  been  a  previous  contamination  from 
the  soil  pits  that  formerly  existed,  and  which  were  highly  calculated 
to  foster  the  growth  of  organisms  such  as  those  to  which  Dr.  Buck 
had  referred. 

Dr.  Shaw  (Leicester)  wished  to  know  whether  Dr.  Buck's  inquiries 
had  extended  to  the  lower  lying  districts  of  Leicester,  such  as  Home 
Street,  and  if  so  with  what  result. 

Dr.  W.  Mabcet,  F.B.S.  (London),  pointed  out  that  the  same  con- 
ditions which,  according  to  Dr.  Buchanan,  promoted  a  low  rate  of 
mortality  from  consumption  also  promoted  a  low  rate  of  mortality 
from  diarrhoea.  It  womd  seem,  therefore,  that  there  was  some  con- 
nection between  the  two  diseases.  What  was  the  effect  of  increased 
dampness  or  dryness  of  the  atmosphere  upon  the  human  frame? 
Increased  dampness  of  the  atmosphere  first  of  all  checked  perspiration. 
Checked  perspiration  involved  a  tendency  to  congestion  of  the  internal 
organs,  relief  of  which  was  found  in  increased  secretions  or  diarrhoea. 
Checked  perspiration  also  tended  to  congestion  of  the  lungs,  and 
might  thus  predispose  to  consumption.  Diarrhoea  was  promoted  by 
bad  smells,  heat,  and  quality  of  food.  The  effect  of  bad  smells  was 
very  evident  from  the  fact  that  many  medical  students  were  attacked 
with  diarrhoea  after  spending  some  time  in  the  dissecting  room.  It 
was  weU  known,  too,  that  in  hot  and  damp  countries,  such  as  the 
Island  of  Madeira,  the  affection  was  very  prevalent. 

Dr.  SwBTB  (Worcester)  asked  Dr.  Buck  whether  he  could  give  any 
information  as  to  the  infantile  death-rate  amongst  the  Irish  population. 
At  Cardiff,  Grayetown,  occupied  principally  by  Irishmen,  was  entirely 
free  from  the  disease,  and  at  Liverpool  there  was  freedom  during  the 
first  year  of  life  amongst  the  Irish  population,  although  after  that 
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age  tbe  death-rate  was  similar  to  that  of  the  English  population.  The 
Irish  mother  deemed  it  a  religious  duty  to  suckle  her  children,  whilst 
English  children  were  largely  fed  by  the  bottle ;  here  then  the  milk 
seemed  to  be  the  cause  of  the  mortality.  At  Worcester  infantile 
diarrhcBa  was  not  so  prevalent  amongst  the  very  poor  as  amongst  the 
respectable  workmen  living  in  £10  houses  which  were  built  over  old 
rubbish  heaps;  here  subsoil  emanations  seemed  to  him  to  be  the 
only  cause,  the  in&nt  being  placed  close  to  the  fire  in  the  cradle,  the 
heat  of  the  fire  causing  emanation  to  rise  from  the  subsoil  through 
the  tiled  flooring.  He  urged  that  local  authorities  should  have  power 
to  dear  building  sites  of  noxious  materials. 


Sur^.-Major  Pbinole  (London)  said  when  the  condition  of  many 
house  foundations  around  London,  particularly  in  low-lying  localities, 
was  considered,  the  wonder  was  that  there  was  not  more  sickness, 
and  particularly  infantile  diarrhoea.  The  question  of  subsoil  water, 
too,  was  of  great  importance  in  relation  to  this  disease,  from  the 
in&nts  and  children  being  so  near  the  floor  level. 

Mr.  G.  J.  Stmows,  F.E.S.  (London),  was  very  much  surprised  that 
Bristol  was  said  to  possess  a  dry  subsoil,  inasmuch  as  not  long  ago 
he  was  considted  professionally  on  the  subject  of  the  flooding  of 
certain  districts  of  that  city. 

Mr.  Alderman  Babpoot  (Leicester)  pointed  out,  on  behalf  of  the 
Corporation,  that  although  a  system  of  drainage  had  been  substituted 
for  the  cesspits  which  existed  throughout  Leicester  twenty-five  years 
ago,  and  although  they  had  now  a  pure  water  supply,  the  diarrhoeal 
rate  remained  about  the  same. 

Sir  Charles  Cambeoit  (Dublin)  remarked  that  the  City  of  Dublin, 
from  which  he  came,  was  generally  described  as  healthy  in  consequence 
of  its  beautiful  situation  and  environments.  He  had  never  held  that 
opinion,  for  Dublin  was  built  in  the  valley  of  a  river — ^and  not  a  very 
sweet  one — ^the  Liflfey,  into  which  the  sewage  of  360,000  people  was 
dischai^ed.  The  city  was  so  low  that  the  sewers  had  to  be  protected 
from  the  invasions  of  the  sea  by  means  of  tidal  gates  ;  it  was,  in  fact, 
waterlogged.  Upon  the  theory  just  propounded  it  should  therefore 
appear  that  the  diarrhceal  rate  in  Dublin  was  very  high  ;  on  the  con- 
trary, there  was  very  little  death  there  from  diarrhosa.  Of  course 
there  did  arise  cases  of  diarrhoea  in  Dublin,  as  in  other  places,  but 
these  were  very  largely  the  results  of  eating  unripe  or  over -ripe  fruit. 

Mr.  Hawcook,  F.S.S.  (London)  asked  whether  many  sanitary 
difSculties  might  not  be  overcome  by  originally  building  sewers  of 
adequate  dimensions,  and  whether  these  difficulties  were  not  due  to 
neghgent  delay^  local  authorities  so  frequently  deferring  too  long 
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the  duty  of  rebuilding  the  main  sewers  found  to  be  inadequate  for 
the  purposes  that  had  grown  with  the  growth  of  the  new  districts 
taken  over  ? 

Aid.  WnroLB  (Chairman  of  the  Leicester  Sanitary  Committee) 
remarked  that  the  subject  of  the  exceptionally  high  infantile  death- 
rate  had  given  the  Sanitary  Committee  great  anxiety,  and  for  years 
they  had  been  instituting  inquiries  and  obtaining  reports  on  the 
subject.  Hitherto,  however,  they  did  not  appear  to  have  solved  the 
difficulty  with  which  the  question  was  beset.  They  looked  forward 
with  interest  to  the  meetings  of  this  Congress  and  he  was  specially 
anxious  to  hear  what  the  members  of  the  Lastitute  could  tell  them  on 
the  subject.  He  was  bound  to  say  that  the  discussion,  so  far  as  it 
had  gone  that  morning,  had  disappointed  him.  Seeing  the  immense 
importance  of  the  question  to  the  people  of  Leicester  he  should  be 
very  glad  if  the  President  of  the  Institute  (Professor  de  Chaumont) 
and  other  gentlemen  of  eminence  present  would  give  them  the  benefit 
of  their  views.  Leicester  was  situated  in  a  vaDey,  they  had  a  clay 
subsoil,  and  a  most  imperfect  system  of  drainage,  and  their  late 
Officer  of  Health,  who  had  given  an  immense  amount  of  attention  to 
this  subject,  had  come  to  the  conclusion  that  the  only  exceptional 
thing  in  Leicester  was  the  bad  sewers,  and  that  sewer  gas  emanations 
were  the  cause  of  the  diarrhcsa  fatalities. 

Dr.  Gbtmsok  suggested  the  harmful  consequences  of  the  warmth 
of  the  sun  on  the  subsoil  when  the  water  had  partially  drained  off. 

Dr.  HoLLHTGwoETH  remarked  that  in  Leicester  a  very  consider- 
able quantity  of  water  drained  through  the  material  of  the  sewer 
itself.  It  was  only  reasonable  to  infer  that  much  of  the  sewage 
drained  out  into  the  subsoil  in  a  similar  way,  to  the  detriment  of  the 
public  health. 

Dr.  Alfbbi)  Cabfenteb  (Croydon)  said  there  was  one  point  in 
Dr.  Buck's  paper  which  seemed  to  have  escaped  attention,  although 
to  his  mind  it  appeared  to  be  the  very  basis  upon  which  the  whole 
subject  of  prevention  must  proceed,  to  have  a  satisfactory  result,  viz., 
the  organism  to  which  he  referred  as  the  principal  &ctoT  in  the 
causation  of  this  particular  disease.  They  all  knew  that  organisms 
required  certain  conditions  for  the  purposes  of  their  development. 
In  the  case  of  the  diarrhoBal  organism,  what  were  those  conditions  ? 
They  appeared  to  be  a  certain  temperature,  in  an  impure  subsoil  with 
a  certain  freedom  from  too  much  water,  diminished  supply  of  oxygen, 
combined  with  a  certain  amount  of  damp.  No  doubt  the  sewers  of 
Leicester  had  something  to  do  with  the  impurity  of  its  subsoil.  If 
there  prevailed  at  any  given  time  a  warm  temperature,  as  that 
warmth  extended  deeper  into  the  earth,  the  absence  of  subsoil  water 
would  allow  the  air  in  the  subsoil  to  get  much  warmer  than  if  it  were 
waterlogged.    The  soil  was,  in  fact,  in  a  contrary  state  to  a  water- 
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loggfed  condition,  which  allowed  the  rise  of  diarrhoea.  He  believed  if 
Dr.  Buck  were  to  get  the  temperature  of  the  earth  just  above  the 
subfloil  water,  he  would  find  just  after  a  certain  point  of  heat  was 
reached,  this  organism  began  to  grow  ;  it  then  multiplied  very  rapidly 
in  the  interstices  of  the  subsoil,  and  produced  its  two  crops  of  spores, 
one  already  grown,  the  other  resting.  Then  the  question  would  be 
asked.  How  was  it  likely  to  affect  children  more  than  any  other 
people  ?  The  answer  was.  That  it  did  afEect  other  people  as  well  as 
childi^n.  In  a  subsoil  that  was  free  for  a  time  from  the  rise  of  sub- 
soil water,  decomposition  would  set  in  and  this  organism  would 
develop.  The  work  of  decomposition  would  express  a  certain  amount 
of  air  which  would  find  its  way  into  the  houses  of  the  people,  and 
carry  with  it,  as  it  often  did,  the  living,  growing  germs  of  disease. 
That  organism  could  no  more  grow  where  the  particular  temperature 
was  not  reached,  than  yellow  fever  could  be  propagated  at  ordinary 
temperatures  in  this  country.  Yellow  fever  could  never  get  a  standing 
here,  simply  because  the  temperature  was  not  high  enough  to  continue 
and  develop  the  germ  upon  which  it  depended.  So  it  was  with  regard 
to  this  particular  form  of  diarrhcoa.  The  temperature  of  the  subsoil 
must  be  raised  to  a  certain  height ;  it  must  be  an  impure  subsoil,  and 
it  must  be  a  subsoil  loaded  with  decomposed  organic  matter,  animal 
in  its  origin,  such  as  would  be  found  where  pits  were  filled  up  with 
rubbish  as  the  foundations  for  houses,  and  where  sewers  leaked.  In 
such  houses  diarrhoea  was  pretty  sure  to  be  found,  for  there  were  the 
very  conditions  under  which  the  germs  could  be  produced.  One 
point  in  natural  history  should  be  borne  in  mind.  The  death's  head 
moth  was  only  developed  when  temperature  continued  above  the 
usual  rate  for  a  certain  number  of  days.  The  germ  capable  of 
producing  it  lies  dormant  for  years  unless  the  temperature  is  reached, 
and  so  we  have  in  hot  seasons  a  breed  of  moths  which  are  not  seen 
in  colder  times.  In  its  advent,  it  therefore  corresponded  with  this 
summer  diarrhoea  of  Leicester.  He  felt  sure  that  if  the  authorities 
would  institute  some  experiments  as  to  the  temperature  of  the  sub- 
soil and  of  the  subsoil  water,  and  as  to  the  character  of  the  air  to 
be  found  in  the  subsoil,  they  would  find  some  steady  and  continuous 
facts  which  would  support  the  view  he  had  given  as  to  the  cause  of 
this  pa^icular  summer  diarrhoea.  The  way  to  remedy  the  evil  would 
be  for  the  Leicester  authorities  to  put  down  sewers  that  should  not 
be  pervious,  sewers  that  should  not  be  mere  elongated  cesspools,  and 
to  endeavour  to  keep  the  subsoil  upon  which  the  houses  were  built 
free  from  impurities  of  every  kind.  It  was  of  course  impossible  to 
remove  all  the  conditions  of  disease  belonging:  to  the  place.  They 
were,  many  of  them,  no  doubt  natural  to  it,  and  were  climatic. 
But  they  could  get  rid  of  the  impurities  which  existed  in  the  earth, 
and  they  could  prevent  additions  to  those  impurities  :  time  would  get 
rid  of  the  old  evil,  and  Leicester  of  its  summer  diarrhoea. 

Professor  db  Chauhojtt  (Southampton)  remarked  that  the  condi- 
tions favourable  to  the  growth  of  the  diarrhoea  organism  were  also 
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favourable  to  the  propagation  of  cognate  diseases,  such  as  typhoid 
fever  and  cholera.  From  the  discussion  which  had  taken  place  the 
Comgress  must  feel  that  the  finger  had  been  put  upon  the  cause  of 
the  disease — an  impure  subsoil.  A  remedy  of  the  drainage  was  most 
essential,  and  if  it  were  urged  that  that  was  impossible  on  account  of 
configuration  of  the  soil,  he  would  only  reply  by  referring  to  Salisbury, 
where  a  similar  difficulty  was  overcome  with  eminent  success.  If  the 
Corporation  of  Leicester  would  take  this  to  heart,  and  would  try  and 
establish  a  low-ground  water  system,  they  would  soon  put  a  stop  to 
the  excessive  rate  of  diarrhoaa.  What  was  required  was  the  reduc- 
tion of  the  subsoil  water  fluctuation  to  its  narrowest  limits.  If  this 
suggestion  were  adopted,  the  disease  which  has  so  long  been  an 
opprobium  to  Leicester  would  be  practically  eradicated. 

Dr.  "W.  E.  Buck  (Leicester)  in  reply,  said  he  really  thought  sewers 
had  very  little  to  do  with  infantile  diarrhcBa,  inasmuch  as  it  prevailed 
in  many  towns  long  before  they  had  any  sewers  at  all ;  nor  had  food 
anything  to  do  with  these  specific  cases.  At  first  sight  he  thought 
that  there  was  something  in  the  statement  that  houses  were  built  on 
foundations  originally  filled  in  with  rubbish,  but  it  was  not  very 
important  afler  all,  inasmuch  as  the  same  practice  was  pursued  by 
most  towns.  With  regard  to  the  City  of  Dublin,  he  should  like  to 
know  whether  there  was  any  evidence  to  show  that  it  was  really 
waterlogged.  Of  course  it  would  be  an  advantage  if  sewers  were 
originally  constructed  of  adequate  dimensions,  but  that  was  an 
absolute  impossibility,  as  no  one  could  tell  how  large  a  sewer  might 
be  eventually  required.  Many  of  the  Irish  in  Leicester  suckled  their 
own  children,  but  they  dwelt  in  the  most  unwholesome  houses  he  had 
ever  been  in.  Their  children  not  only  suffered  from  diarrhcsa,  but 
frequently  died  from  it.  The  streets  near  the  river  were  not  worse 
off  in  this  respect  than  other  parts. 

Dr.  ToMKiNS  asked  whether  the  mortality  from  consumption  in 
Leicester  was  at  all  on  a  par  with  the  rate  of  death  from  diarrhoaa  ? 
According  to  Dr.  Buchanan's  theory,  it  should  be  very  great. 


Dr.  W.  E.  BrcK  (Leicester)  said  he  should  think  they  could  hardly 
find  a  town  in  England  where  consumption  was  more  prevalent 
among  children  than  in  Leicester,  but  there  were  a  good  many  reasons 
for  that. 
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On  ^^  Vaecinatian  versus  Isolation^  as  a  preventive  against  out- 
breaks of  Small-pox"  by  Surgeon-Major  R.  Pringlb,  M.D., 
late  Sanitary  Department  H.M.'8  Bengal  Army. 


Of  all  the  diseases  which  may  be  considered  as  most  success- 
fully treated  and  defeated  by  preventive  medicine,  I  think  it 
will  be  allowed  that  small-pox,  as  met  and  defeated  by  vaccina- 
tion, occupies  a  unique  position.  The  only  claim  which  I  would 
advance  to  be  heard  on  this  subject  is  the  fact  that  I  have  pro- 
bably seen  as  much  small-pox  and  vaccination  as  falls  to  the 
lot  of  most  medical  oflRcers,  in  a  service  of  thirty  years,  of  which 
the  last  twenty  have  been  entirely  devoted  to  this  branch  of 
sanitation  in  India,  the  home  of  small-pox,  where  the  disease 
is  worshipped  in  the  form  of  a  goddess,  and  where  in  some  parts 
inoculation  has  been  practised  from  time  immemorial.  I  trust, 
therefore,  what  I  may  be  enabled  to  advance  upon  this  most 
important  subject,  as  the  result  of  the  practical  experience  and 
personal  observation  of  that  long  period,  under  such  peculiarly 
favourable  circumstances,  may  prove  of  practical  benefit  and 
assistance  to  all  engaged  in  the  extinction  of  this  most  loath- 
some and  fatal  scourge,  which  of  all  eruptive  fevers  seems 
to  be  the  most  infectious  and  contagious.  As  regards  the  pre- 
vention of  an  outbreak  of  small-pox  by  means  of  isolation,  I 
have  perhaps  a  peculiar  claim  to  be  heard  on  this  point,  because 
in  1863,  when  small-pox  was  admitted  into  the  cantonment  of 
Morar-Gwalior,  where  I  was  in  medical  charge  of  a  battery  of 
Royal  Horse  Artillery,  I  volunteered,  as  vaccination  was  im- 
practicable, owing  to  the  heat  of  the  weather,  to  limit  the 
outbreak  to  the  few  cases  first  attacked  with  the  disease.  This 
offer  was  accepted,  and  I  collected  them  into  a  tent,  which  I 
had  pitched  to  the  leeward  of  the  station,  and  though  these 
admissions  extended  over  a  month,  cropping  up  in  isolated  cases 
in  the  centre  of  cantonments,  yet  by  removing  them  in  the 
papular  or  pimple  stage  of  the  disease,  the  infection  did  not 
spread,  as  the  cases  had  contracted  the  disease  from  the  out- 
side. The  outbreak  was  limited  to  seven  cases,  and  when  the 
patients  had  all  recovered,  I  supplied  them  with  new  clothes 
irom  funds  collected  by  a  subscnption  in  the  cantonment,  in 
place  of  the  ones  I  burnt,  and  let  them  go  to  their  homes.     I 
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kept  the  tent  standing  for  some  time  to  see  if  any  more  cases 
of  the  disease  appeared,  and  when  none  occurred,  I  had  every- 
thing likely  to  convey  or  retain  contagion  burnt  with  the  t«nt. 
Months  after,  the  price  of  this  tent  was  ordered  to  be  deducted 
from  my  pay,  as  1  had  burnt  it  without  a  committee  having 
**  sat  on  it,"  or  rather  stood  round  it*  In  defence,  I  explainea 
that  I  considered  the  tent  not  a  suitable  place  for  a  committee 
to  assemble,  adding  that  I  specially  selected  this  tent,  as  it  had 
been  condemned  as  unserviceable,  and  if  my  pay  was  to  be  cut, 
I  trusted  it  might  be  at  the  rate  for  which  these  condemned 
tents  sold  by  auction,  but  respectfully  solicited  that,  in  con- 
sideration of  the  service  rendered  by  this  unserviceable  tent, 
I  might  be  excused  paying  for  it,  which  request  was  ultimately 
graciously  granted,  and  my  pay  was  not  mulcted. 

My  reason,  however,  for  entering  into  these  details  is  because 
my  action  in  this  instance  finally  received  the  entire  approval 
of   the  military  authorities  at  army  head-quarters,  and  the 
measures  then  adopted,  and  given  in  my  report,  are  now  those 
direct-ed  by  general  order  to  be  carried  out  in   the  case   of 
threatened  outbreaks  of  small-pox,  cholera,  and  similar  diseases. 
The  year  following,  during  my  absence  on   leave,  small-pox 
appeaj*ed  in  the    Morar^Gwalior    cantonment    in    a    similar 
manner  to  that  just  described,  but,  as  no  proper  measures  for 
isolation  were  taken,  the  disease  broke  out  in  many  parts  of 
cantonments,    and   not  one  regiment  could  be  said  to  have 
escaped  entirely,  whereas  in  the  previous  year  not  one  case 
occurred  in  any  regiment,  the  seven   alluded  to  were  camp 
followers  and  their  families.    The  misery  and  suffering  caused 
by  this  outbreak  in  cantonments  could  be  seen  and  gauged,  but 
who  will  tell  that  which  resulted  from  the  cases  of  small-pox, 
which    escaped  from  the  cantonments  to  spread  the  disease 
broadcast  over  the  country  at  a  time  of  the  year  when,  owing 
to  the  heat  of  the  weather,  vaccination  could  not  be  practised  ? 
The  town  of  Leicester,  in  which  the  Sanitary  Institute  of 
Great  Britain  holds  its  annual  Congress  for  1885,  is  one  in 
which  the  subject  of  isolation,  as  a  preventive  measure  to  ward 
off  an  outbreak  of  small-pox,  possesses  a  peculiar  importance 
and  interest,  as  it  must  be  allowed  that  by  a  system  of  isolation, 
including  the  special  treatment  of  the  cases  of  small-pox,  the 
isolation  for  purposes  of  observation  of  suspected  as  probably 
infected  cases,  the  disinfection  of  houses,  and  all  substances 
likely  to  hold  or  convey  the  infection  of  small-pox,  the  town 
of   Leicester  enjoys  an  immunity   from  epidemic  small-pox, 
which,  when  its  unprotected  condition  is  taken  into  considera- 
tion, is  most  remarkable,  and  exhibits  a  proof  of  what  can  be 
done  by  a  Municipal  Sanitary  Committee,  when  it  is  cordially 
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supported  by  the  inhabitants  of  the  town  in  stamping  out  this 
most  infectious  and  contagious  of  the  ordinary  eruptive  fevers. 
So  successful  has  this  ^stem  of  what  I  term  isolation  been, 
that  it  is  advanced  as  affording  sufScient  reasons  for  rejecting, 
the  present  scheme  of  compulsory  vaccination,  on  the  ffrounds 
that  the  same  object  has  been  attained,  viz.,  the  stampmg  out 
of  small-pox  without  having  recourse  to  a  system  which  is 
charged  by  its  opponents,  wnose  head-quarters  may  be  said  to 
be  Leicester,  witn  not  only  being  defective  in  the  attainment 
of  the  object  aimed  at,  but  with  what  is  the  more  serious  charge 
of  a  wholesale  poisoning  of  the  constitutions  of  thousands  of 
helpless  children,  this  being  done  compulsorily  under  fines  and 
penalties. 

In  all  that  I  shall  hereafter  say,  I  am  particularly  anxious 
that  this  subject  should  be  treated  and  discussed  with  a  due 
consideration  for  the  feelings  and  prejudices  of  others,  and  if 
the  present  system  of  compulsory  vaccination  requires  revision, 
owing  to  visible  defects  in  the  manner  in  whicn  it  is  carried 
out,  by  all  means  let  this  be  done,  and  these  defects  fairly 
faced,  and,  if  possible,  removed,  that  the  true  benefits  of  the 
greatest  boon  to  mankind  may  be  exhibited,  not  in  sheets  of 
statistics,  but  in  what  may  be  called  visible  results  and  benefits, 
as  exhibited  by  the  complete  absence  of  the  small-pox-marked 
faces,  telling  of  tho3e  who  have  survived  the  attack,  but  leaving 
untold  the  tales  of  death  and  misery  which  each  small-pox- 
marked  case  points  to  in  India,  and,  I  doubt  not,  in  this  country 
also ;  to  the  former  of  which  I  shall  allude  hereafter.  In 
alluding  to  the  benefits  of  the  first  preventive  measure,  viz., 
vaccination,  as  I  shall  probably  describe  tbem,  where  vaccina- 
tion has  been  carefully  and  systematically  performed  for  a 
series  of  years,  in  terms  which  might  by  some  be  considered 
extravagant,  perhaps  unwarrantable,  I  feel  some  explanation 
is  necessary  for  what  will  be  viewed  as  the  remarkable  absence 
of  statistics  from  this  paper. 

Sanitary  statistics,  speaking  generallv,  and  vaccination 
returns  in  particular,  require  so  many  conditions  to  make  them 
of  use,  and  so  many  more  to  make  them  absolutely  reliable, 
that  before  they  can  be  accepted  as  data,  they  must  be  care- 
fully examined  and  tested  by  other  statistics,  whose  value  has 
been  visibly  proved.  Twenty  years  of  vaccination  statistics  in 
India,  if  I  may  judge  by  the  North- West  provinces  of  India,  of 
which  I  have  a  personal  knowledge  during  that  period,  have 
satisfied  me  that,  as  a  rule,  those  vaccine  statistics  are  not  only 
worse  than  useless,  but  are  absolutely  misleading.  So  readily 
however  have  they  been  accepted  as  time,  that  in  some  cases 
departmental  promotion  up   to  the  highest  grades  has  been 
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given,  for  what  the  Government  of  India,  when  the  imposture 
was  laid  bare,  stigmatised  as  "  a  wholesale  fabrication  of  re- 
turns." Judging  therefore  from  what  I  have  seen  and  known, 
if  I  were  asked  what  opinion  I  have  been  able  to  form,  if  any, 
regarding  the  benefits  of  vaccination,  as  thev  appear  in  the  pub- 
lished reports  of  the  Government  of  India,  I  should  unhesi- 
tatingly say  they  were  to  a  serious  extent  quite  unreliable,  and, 
owing  to  the  extensive  outbreaks  of  small-pox  in  some  districts, 
such  as  gravely  to  shake  the  faith  of  every  true  believer  in  vac- 
cination. When,  for  instance,  you  know  of  districts  with  popu- 
lations of  upwards  of  two-thirds  of  a  million,  and  the  birth-rate 
vaccinated,  on  paper,  for  years,  and  yet  small-pox  epidemics 
constantlv  occurring  in  them,  what  other  conclusion  can  possibly 
be  arrivei  att  To  shelter  these  unsatisfactory  results  behind 
the  shield  of  worn-out  protection,  or  the  neglect  of  re-vaccina- 
tion, is,  in  my  opinion,  unworthy  of  the  science  of  medicine, 
which  in  this  case  would  have  to  alter  its  laws  to  suit  the  bad 
work  of  careless  or  ignorant  vaccinators,  or  the  false  work  of 
unprincipled  ones.  Where  really  good  vaccination  has  been 
carried  on  for  any  number  of  years,  the  protection  imparted  is 
in  exact  proportion  to  the  ratio  between  tne  birth-rate,  and  the 
number  successfully  vaccinated :  if  the  birth-rate  is  sufficiently 
reached  by  successful  vaccination,  and  small-pox  occurs  in  any 
but  isolated  unvaccinated  cases,  then  the  work  is  bad,  or  the 
returns  false,  or  both.  I  am  perfectly  satisfied  on  this  point, 
having  proved  it  incontestably,  and  this  exemption  from  small- 
pox, with  a  sufficiently  approximated  birth-rate  is,  I  have  found, 
attainable,  without  the  performance  of  a  single  case  of  re- 
vaccination,  during  twenty  years  of  my  own  practical  ex- 
perience and  personal  observation  in  one  sanitary  circle,  with  a 
population  of  ten  millions,  and  a  birth-rate  of  hsdf  a  million. 

1  feel  compelled  to  preface  what  I  have  to  say  with  these 
remarks,  as  it  is  melancholy  to  think  of  the  condition  into 
which  vaccination  has  lapsed  in  the  North- West  Provinces  and 
Oudh,  owing  to  quantity/  not  quality  being  the  stepping-stone 
to  promotion.  I  did  my  best  lor  years  to  stem  this  tide  of  false 
vaccine  returns,  by  declining  at  considerable  risk  to  my  promo- 
tion, to  have  anything  to  do  with  re-vaccination,  but  without 
avail,  and  when  I  disclosed  the  whole  system  in  1880,  this  ex- 
posure was  systematically  suppressed.  I  distinctly  informed  the 
Government  of  India  that  it,  after  this  exposure,  they  allowed 
the  officer  mainlv  responsible  for  its  suppression  from  1880  to 
1883  to  retain  his  appointment,  I  would  resign,  and,  as  they 
retained  this  officer,  I  resigned  the  service  rather  than  have  my 
name  longer  associated  in  any  way  with  what  the  Government 
of  India  described  in  an  official  document  as  a  *' wholesale 
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fabrication  of  returns."  Before  resigning,  however,  I  drew 
from  the  Government  a  statement,  thatmv  ch'cle  of  vaccination 
was  exempt  from  these  charges,  and  that  no  question  had  been 
raised  even  regarding  the  correctness  of  my  vaccine  returns. 
In  self-defence  I  record  these  facts;  this  exposure  is  public 
property,  and  it  is  possible  that,  without  this  vindication,  my 
uninterrupted  labour  for  twenty  years  in  one  circle  may  be 
classified  with  what  the  Government  has  stigmatised  as  above, 
and  the  conclusions  I  have  formed  on  the  results  of  my  work  be 
looked  upon  as  valueless  as  these  vaccine  statistics. 

Perhaps  I  can  best  discuss  the  relative  merits  of  vaccination 
and  isolation  by  asking  and  answering  two  questions : — 

1st.  What  is  small-pox  in  India  ? 

Answer.  A  universal  disease,  leaving  where  inoculation  or 
vaccination  are  not  practised  its  visible  results  on  95  per  cent, 
of  the  adult  population. 

2nd.  What  is  cow-pox  (vaccination)  in  India  t 

Ans.  That  which  can  be  made  a  similar  universal  disease, 
imparting,  where  it  is  carefully  and  systematically  practised,  an 
immunity  from  small-pox,  such  as  even  its  great  discoverer 
could  never  have  expected,  because  he  could  not  have  supposed 
the  prophylactic  could  have  been  subjected  to  such  severe  tests 
as  it  has  to  meet  annually  in  India. 

The  answer  regarding  the  universality  of  small-pox  in  India 
may  appear  to  many  in  this  country  startling,  if  not  incredible, 
but  vaccination,  notwithstanding  all  it  is  charged  with,  has 
resulted  in  an  absence  of  small-pox  which,  I  fear,  has  occasioned 
ignorance,  which  has  produced  indifference  as  to  what  small-pox 
is,  when  unchecked  by  inoculation  or  vaccination,  and  I  shall 
now  try  to  throw  some  light  upon  this  ignorance,  if  only  in  all 
kindness  to  warn  Leicester  of  what  may  be  near  it  with  its 
hundreds  of  unprotected  children.  I  shall  not,  however, 
exhibit  this  by  means  of  statistics,  showing  the  deaths  from 
small-pox  where  the  disease  is  unchecked,  tnough  if  there  are 
any  sanitary  statistics  in  India  which  may  be  accepted,  they 
are  those  of  small-pox  mortality,  for  the  following  reasons. 
There  may  be  doubts  as  to  what  is  true  and  spurious  cholera, 
what  is  simple  fever,  fever  of  starvation,  jail  fever,  or  fever 
with  typhoid  symptoms;  but  a  death  from  small-pox  is  a  death 
from  small-pox  and  no  other  disease,  because  chicken-pox  as  a 
rule  is  unknown  in  India,  except  as  an  adult  disease,  and  there- 
fore rarely  fatal,  whilst  small-pox  is  a  disease  of  infancy,  or 
under  puberty.  Further,  there  was  no  reason  to  conceal  deaths 
from  small-pox  as  there  was  deaths  from  cholera.  The  inquiries 
then  and  now  made  about  choleru  and  tabular  statements  called 
for,  often  tax  an  overworked  European  official  very  considerably. 
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and  if  he  shows  this,  the  natives  are  not  slow  to  see  it,  and 
act  accordingly,  thus  accountiiig  for  the  remarkable  freedom  of 
some  localities  from  the  fatal  scourge,  when  it  is  prevalent  in 
the  neighbouring  districts.  Now,  however,  that  vaccination  is 
made  compulsory,  under  certain  conditions,  this  system,  unless 
carefully  carried  out,  will  lead  to  the  concealment  of  the 
disease,  for  fear  of  the  infliction  of  compulsory  vaccination, 
with  its  fines  and  penalties. 

The  twenty  years,  however,  over  which  my  observations  ex- 
tended were  years  in  which,  in  some  instances,  the  poor  ignorant 
villagers,  who,  worahipping  the  scourge  as  a  goddess,  pointed  to 
the  lew  children  left  to  vaccinate  with  an  expression  of  religious 
resignation ;  the  goddess  of  small-pox,  "  Seetla  "  by  name,  had 
taken  their  children,  and  it  was  with  difficulty  I  could  persuade 
them  in  some  instances,  to  accept  vaccination  to  preserve  a 
remnant  in  their  village.  When  therefore  we  read  of  170,000 
deaths  from  small-pox  in  a  population  of  forty  millions  in  one 
year,  we  may  be  sure  this  number  at  least  died  of  small-pox  and 
no  other  disease,  or  when  in  1863  in  the  city  of  Muttra,  with  a 
population  of  44,000,  small-pox  in  two  months  carried  off  3,500 
children,  a  fact  vouched  for  to  myself  by  the  medical  officer  of 
the  district,  some  estimate  may  be  formed  of  the  mortality  from 
small-pox  in  an  unprotected  population.  In  Afuttra  in  1883,  a 
year  of  equal  small-pox  prevalence  as  1863,  not  one  fatal  case 
was  recorded  from  this  disease — ^but  here  I  had  been  vaccinating 
for  twenty  years  with  the  cordial  support  of  the  people  of  the 
town. 

The  only  figures  I  shall  give  resembling  statistics  are  those  to 
show  the  universality  of  small-pox  in  the  North- West  Provinces 
of  India,  and  they  are  more  visible  results  than  compiled 
statistics. 

The  inquiry  was  carried  on  between  the  years  1861  and  1872 
in  certain  jails  in  the  North- West  Provinces  of  India,  where  the 
records  on  the  subject  of  small-pox  had  been  carefully  kept. 

Total  number  of  prisoners  examined  268,445. 

Percent. 
Number  exhibiting  visible  marks  of  small-pox  228,964  or  85*29 

Number  with  doubtful  marks  20,480  „     7'63 

Unprotected 12,215  „     4*55 

Inoculated       4,233  „     1*58 

Vaccinated      2,553  „    0*95 

268,445     100*00 

Now,  in  a  country  where  chicken-pox  is  a  rare  disease,  the 
doubtful  cases  may  be  classed  with  the  *small-pox-marked  cases, 
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bringing  np  the  total  to  90  per  cent.,  while  the  unprotected — 
t.«.,  unmarked — cases  would,  had  the  examination  been  care- 
fully made,  no  doubt  have  showed  a  few  small-pox  marks, 
which  would  bring  the  percentage  to  nearly  95,  and,  I  may 
add,  the  condition  of  the  jail  population  as  regards  small-pox 
may  be  taken  as  nearly  similar  to  that  outside  of  the  jail.  This 
universality  of  small-pox  is  no  doubt  due  to  the  regular  annual 
appearance  of  small-pox,  and  I  do  not  think  two  per  cent, 
could  be  found  to  be  proof  against  this  annual  visitation,  more 
especially  as  no  isolation  is  thought  of,  and  at  the  small-pox 
festivals  children  covered  with  the  disease  in  every  stage  of  the 
eruption  mix  freely  with  those  as  yet  free  from  it. 

Now,  if  we  examine  the  schools,  we  find  between  50  and  60 
per  cent,  are  visibly  marked  with  the  disease,  this  smaller  per- 
centage is  due  to  the  fact  that  the  children  of  the  better  classes 
enjoy,  by  means  of  their  isolation  while  young,  a  certain  immu- 
nity, which,  however,  unless  they  are  vaccinated  or  inoculated, 
they  soon  lose  as  adults,  when  they  have  to  go  into  the  world 
and  encounter  the  infection  and  contagion  to  be  met  with  in 
the  villages,  streets,  and  markets.  What  would  be  thought  in 
this  country  of  parents  withholding  from  their  child  its  chance 
of  succession  to  property  till  it  haasuffered  from  small-pox,  and 
recovered,  as,  not  till  then  is  its  life  calculated  upon,  so  as  to 
require  provision  being  made  for  it.  When  I  began  the  system 
of  voluntary  vaccination  in  my  circle  in  1864,  at  first  only  the 
children  of  the  lowest  castes  were  obtainable  for  the  opera- 
tion, and  in  villages  where  female  infanticide  was  practised, 
and  which  were  thus  under  the  Act  to  prevent  that  practice,  the 
girls  were  submitted  for  vaccination  in  the  hopes,  I  presume, 
that  they  might  die  from  its  effects.  The  very  opposite,  how- 
ever, was  proved  to  be  the  result,  and  while  the  Doys  in  these 
families  were  swept  off  in  numbers  by  small-pox,  the  vaccinated 
girls  lived  1  These  tactics  had,  therefore,  to  be  changed,  and 
the  girls  are  now  kept  from  vaccination  in  hopes  that  they 
might  die  from  small-pox,  when  no  questions  are  asked  I  I  have 
seen  a  gap  in  the  population  due  to  an  outbreak  of  small-pox, 
i.e.j  only  a  few  children  between  the  years  of  8  and  12,  though 
there  were  numbers  under  8  years.  With  the  present  beneficial 
effects  of  vaccination  such  a  force  of  infection  and  contagion 
is  impossible,  but  there  is  no  reason  whatever  why  Leicester 
some  day  may  not  be  visited  like  Muttra.  When  the  cases  are 
few  the  contagion  can  be  stamped  out,  but  it  is  quite  a  dif- 
ferent thing  when  the  numbers  increase,  and  the  first  failure 
of  these  measures  of  isolation  to  limit,  and  then  stamp  out  the 
disease  may  prove  terribly  disastrous,  and  after  this  picture 
of  small-pox,  where  protection  is  unknown,  or  very  hmited^ 
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Leicester  cannot  say  she  has  not  been  warned.  It  must  be 
borne  in  mind,  when  alluding  to  the  success  of  isolation  in 
Leicester,  that  it  is  mainly  due  to  the  success  of  vaccination 
outside  the  town,  which  only  admits  of  the  few  isolated  cas€^ 
attacking  the  fortifications  of  isolation  almost  singly.  These 
attacks  are  easily,  comparatively  speaking,  successfully  resisted, 
but  if  the  opposition  to  vaccination  increases  around  Leicester, 
and  the  number  of  unprotected  become  greatly  increased,  the 
attacks  will  have  to  be  met  at  numerous  points,  and  I  question 
if  they  will  then  be  successfully  defeateo.  When,  if  once  the 
enemy  gets  into  an  unprotected  town  like  Leicester,  it  will,  I 
feel,  fully  repeat  the  tales  of  death  and  misery  I  have  seen  in 
India.  Again,  what  is  to  prevent  the  unprotected  cases  leaving 
Leicester  like  the  boys  in  the  schools  in  India  and  afterwards 
suffering  from  small-pox,  except  the  acceptance  of  vaccination 
in  the  places  in  which  they  live  ?  In  short,  to  take  the  entire 
credit  of  stamping  out  small-pox  by  means  of  isolation  is  not 
fair  to  vaccination,  which  with  all  the  false  charges  which  have 
been  brought  against  her,  has  yet  returned  good  for  evil  to  an 
extent  which  only  those  can  calculate  who  have  seen  small-pox 
raging  where  vaccination  is  either  unknown  or  but  rarely 
practised. 

I  will  close  this  portion  of  my  paper  by  showing  what  careful 
and  systematic  vaccination  can  do  in  the  home  of  small-pox. 
What  would  be  thought  in  this  country,  of  children  covered 
with  small-pox,  at  the  most  infectious  period  of  the  disease, 
running  about  at  the  washerman's  village,  among  the  bundles  of 
clothes  belonging  to  a  large  military  convalescent  depot  in  the 
Himalayas,  and  a  still  larger  civil  hill  sanatorium,  without  the 
faintest  attempt  at  any  precautionary  measures?  But  this 
actually  happened  in  the  case  of  Landour  and  Mussooree  in 
the  Himalavas  in  1883,  and  yet  there  was  no  rushing  about  to 
get  re-vaccmated.  Nothing  of  the  sort,  a  feeling  of  protection 
existed,  fully  justified  by  not  a  single  case  of  the  disease  ap- 
pearing in  either  of  these  stations,  in  which  I  had  been  vacci- 
nating for  twenty  years  without  re-vaccinating  a  single  native 
whom  my  subordinates  or  myself  had  vaccinated  during  that 
period.  In  mentioning  this  instance,  and  others,  to  some  pro- 
fessional friends  in  this  country,  they  admitted  that  these  favour- 
able results  were  not  likely  to  be  met  with  in  this  country,  in 
thickly  populated  localities,  and  I  can  quite  understand  this  from 
the  large  number  of  operations  performed  with  "stored  lymph." 
All  my  work  in  India  was  with  fresh  vaccine  lymph,  taken  by 
the  operator  from  a  vesicle  the  outcome  of  his  own  work ;  this 
is  what  I  call  careful  and  systematic  vaccination,  which  will 
ynthout  fail  exhibit  the  triumphs  of  vaccination.     There  are 
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numbers  of  medical  officers  in  this  country  whose  vaccination 
is  carried  on  in  a  similar  manner,  in  whose  practice  small- 
pox is  unknown,  except  in  the  case  of  a  poor  tramp  passing 
through  the  town  or  village.  Let  Leicester  awake  to  a  sense 
of  its  real  danger;  and  perhaps  the  following  may  show 
how-  its  present  critical  situation  may  be  exchanged  for  one  of 
conscious  security.  During  the  cold  season,  when  vaccination 
can  alone  be  practised  in  tne  plains  of  India,  a  few  cases  of 
small-pox  were  admitted  from  the  district  into  the  City  of 
Meerut  with  its  population  of  80,000 ;  an  enquiry  exhibited 
an  alarming  number  of  unprotected  children.  A  meeting  was 
called,  at  which  I  promised  to  remove  all  this  danger  of  small- 
pox if  all  assisted.  This  they  not  only  promised,  but  carried 
out  most  faithfully,  and  in  five  days  2,200  children  were  vac- 
cinated with  a  success  of  98  per  cent,  and  the  supply  of 
children  failed  before  that  of  the  vaccine  lymph.  This  hap- 
pened about  ten  years  ago,  and  ever  since  Meerut  has  been 
exempt  from  small-pox ;  the  visible  benefits  of  these  extensive 
vaccine  operations  were  apparent  to  all,  and  my  vaccinators 
experienced  no  more  difficulty  in  their  work.  Subsequently 
this  work  was  repeated  in  Alighur,  Hattrass,  and  Khoorjah ; 
other  instances  could  be  given,  but  these  will,  I  think,  suffice. 

I  now  come  to  the  subject  of  the  preventive  measures  summed 
up  in  the  term  isolation ;  and  in  this  city  I  would  draw  particular 
attention  to  them,  as  adopted  by  the  sanitary  committee  to 
stamp  out  small-pox,  without  having  recourse  to  vaccination, 
and  they  are  certainly  most  instructive,  and  should  cholera  visit 
our  shores  will  be  invaluable,  as  proofs  of  what  can  be  done  in 
the  instance  of  the  most  infectious  and  contagious  of  known 
eruptive  fevers,  viz.,  small-pox,  when  all  combine  to  attain  one 
object ;  in  this  case  to  exhibit  the  non-necessity  of  vaccination, 
as  a  means  of  stamping  out  small-pox.  These  measures  con- 
sisted in  isolating  and  treating  the  cases  of  small-pox  in  special 
hospitals,  but  as  I  can  quote  Mr.  Windley's  exact  words,  I  think 
I  had  better  do  this.  In  a  letter  to  a  provincial  paper  dated 
February  17th,  1885,  Mr.  Alderman  Windley,  chairman  of  the 
sanitary  committee,  writes  as  follows  :  "  In  addition  to  the 
above,"  (i.e.,  the  prompt  removal  to  hospital,)  '*  I  may  say  we  not 
only  remove  any  case  of  small-pox  to  hospital  at  once,  but  we 
also  persuade  all  the  persons  who  have  been  found  in  the  house 
at  the  time  to  take  up  their  abode  in  a  separate  ward  at  the 
hospital  for  fourteen  days  quarantine ;  in  the  meantime 
thoroughly  disinfecting  bedding,  clothes,  and  house  from  which 
the  patient  was  removed." 

I  am  satisfied  that  short  of  vaccination  nothing  more  could 
be  done  to  stamp  out  the  disease  if  admitted,  and  that  this  has 
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been  successful,  thanks  to  vaccination  outside,  need  not  be  a 
matter  of  surprise.  But  what  does  all  this  success  depend 
upon?  The  cordial  concurrence  and  support  of  the  entire 
community,  and  the  earnest  desire  of  every  member  of  it  to  act 
faithfully  up  to  the  wishes  of  the  sanitary  committee,  and  to 
aid  them  by  every  means  in  their  power.  Now,  suppose  into 
this  hitherto  unanimous  community  comes  a  family,  the  head 
of  which  objects  on  principle  to  any  preventive  measures  what- 
ever, even  goes  the  length  of  objecting  to  treatment  for  small-pox, 
and  considers  isolation,  separation  for  observation,  and  disinfec- 
tion, as  an  interference  with  the  liberty  of  the  subject.  Where 
would  this  confessedly  successful  method  of  stamping  out 
small-pox  be,  if  in  this  family  a  single  case  of  small-pox  occurred! 
Have  the  sanitary  committee  power  to  enforce  these  rules  of 
sanitation,  and  to  isolate  this  case  against  the  parents'  will,  and 
to  place  the  rest  of  the  family  "  in  a  separate  ward  at  the  hos- 

{)ital  for  fourteen  days'  quarantine,"  or,  is  it,  as  Mr.  Windley's 
etter  would  lead  one  to  suppose,  a  case  of  persuasion^  not  com- 
pulsian  ?  If  the  sanitary  committee  have  not  this  power  nothing 
will  prevent  the  disease  spreading  in  a  case  like  the  one  1 
suppose,  and,  like  a  fire,  the  greater  the  number  of  susceptible 
cases  it  finds,  the  more  fiercely  and  irresistibly  will  it  bum,  till 
it  has  burnt  itself  out,  or  is  cnecked  by  the  barrier  of  insuscep- 
tibility to  the  disease,  which  careful  and  systematic  vaccination 
can  alone  supply.  Further,  it  must  be  remembered  that  though 
isolation,  separation  or  observation,  and  disinfection  may 
stamp  out  the  disease  if  its  admission  is  confined  to  a  few 
isolated  cases,  all  three  will  in  this  country  prove  utterly  power- 
less if  the  cases  increase  in  number,  or  become  at  all  scattered. 
The  triumphs  of  vaccination  at  Meerut,  and  alluded  to  before,  are 
all  placed  on  public  record,  and  guaranteed  by  independent  and 
disinterested  witnesses,  and  there  is  yet  time  for  L«eicester  to 
be  the  scene  of  one  of  these  triumphs.  The  slightest  careless- 
ness in  these  measures  of  isolation  might  bring  Leicester  at  any- 
time face  to  face  with  a  calamitv  worse  than  many  towns  in 
Spain  are  now  suffering  from.  I  have  seen  cholera  and  small- 
pox both  claiming  their  victims  by  hundreds,  and  to  my  mind 
there  is  no  comparison  between  these  two  awful  scourges ;  the 
unrecognizable  victims  of  the  most  loathsome  of  known  diseases 
cannot,  I  repeat,  be  compared  with  those  of  cholera,  where  the 
strong  and  nealthy  are  struck  down  as  if  in  battle  by  an  invisible 
blow  or  wound,  and  if  they  recover  they  resume  their  journey 
with  constitutions  only  temporarily  weakened,  as  I  know  from 
my  own  experience,  and  not  in  the  least  permanently  affected ; 
with  small-pox  it  is  totally  different.  Go  into  a  Mahomedhan 
village  near  Boolandshur,  for  instance,  and  see  the  sightless 
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men,  and  all  from  small-pox,  mostly  blind  from  their  boyhood  or 
even  childhood,  depending  for  their  food  on  those  in  many  casoj^ 
living  on  the  margin  of  scarcity  if  not  want.  Bnt  why  do  I 
say  Mahomedhan  villages?  Because  the  ties  of  caste  among 
the  Hindoos  limit  the  friends  of  the  blind  victim  of  small-pox ; 
and  when  scarcity  of  food  is  added  to  all,  an  unparapetted  well 
or  a  hugh  cart-wheel  in  a  narrow  lane  in  the  village  too  often 
end  the  sightless  existence  of  the  poor  Hindoo  lad.  I  believe 
very  few  cases  of  severe  attacks  of  small-pox  ever  make  good 
recoveries,  and  in  India,  among  the  poor,  the  burden  of  life  is 
not  nnthankfully  parted  with  in  the  case  of  a  weakened  or 
crippled  child.  That  which  made  me  in  1864  decide  on  devot- 
ing my  whole  energies  to  the  relief  of  humanity  suffering  from 
small-pox,  was  the  case  of  a  wealthy  banker ;  he  had  lost  eight 
children  from  small-pox,  and  he  brought  the  last  child,  a  boy, 
to  me,  as  he  had  heard  that  there  was  an  English  medicine  for 
small-pox,  and  would  I  give  it  to  his  last  and  only  child  ?  This 
must  be  my  excuse  for  pleading  thus  earnestly  for  the  children 
in  Leicester. 

In  closing,  I  would  like  if  possible  to  answer  some  of  the 
objections  usually  brought  against  vaccination.  These  I  think 
can  be  summed  up  under  two  heads,  viz.,  first,  the  fear  of  the 
child's  system  being  poisoned  with  impure  vaccine  lymph,  and 
secondly,  the  discomforts  attending  the  operation  among  the 
children  of  the  working  classes,  whose  time  is  so  fully  taken  up, 
and  who  can  but  ill  afford  to  pay  for  extra  medical  attendance 
on  their  children,  if  such  is  necessary,  as  the  result  of  submitting 
them  to  that  which  is  compulsory  under  fines  and  penalties. 
As  regards  the  first,  I  am  sure  if  fresh  vaccine  lymph  were 
invariably  employed,  and  the  operator  saw  the  vesicle  it  came 
from,  we  should  hear  less  about  these  local  inflammations  and 
eruptions,  and  the  whole  course  of  the  vaccinal  eruption  would 
be  such  as  to  remove  that  dread  of  the  operation,  which  seems 
to  be  so  general.  I  am  aware  that  I  shall  be  told  that  there 
are  cases  in  which  it  is  simply  impossible  to  operate  always  with 
fresh  lymph;  it  is  possible  there  may  be  such  cases,  then  let  the 
operator  know  how  to  store  his  own  vaccine  lymph  in  tubes,  as 
I  have  had  to  do  and  to  teach  for  months  every  year  in  the 
Himalayas,  owing  to  the  hot  weather  in  India  being  fatal  to  the 
conrse  of  characteristic  vaccinia.  What  can  be  overcome  in 
India  can  surely  be  overcome  here  in  a  cool  climate,  where  the 
vesicle  can  be  carried  on  all  the  year  round.  What  I  fancy  is 
wanted  is  practical  teaching,  not  theoretical,  the  supposed 
simplicity  of  the  vaccine  operation,  and  the  little  supposed-to-be- 
necessary  knowledge  about  vaccination,  are  the  greatest  obstacles 
to  the  successful  carrying  out  of  the  scheme ;  and  I  am  satisfied 
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that  if  more  knowledge  were  acquired  on  the  subject,  and  more 
care  devoted  to  the  primary  operation,  we  should  hear  less  about 
the  necessity  of  re-vaccination,  from  loss  of  protective  power  by 
deterioration  in  the  lymph,  or  lapse  of  time  since  the  primary 
operation  ;  and  this  joint  in  the  vaccine  armour,  through  whicn 
alone  it  is  assailable  would  be  for  ever  closed  up.  We  hear  now-a- 
days  of  the  frequency  of  alarming  symptoms  following  re-vaccina- 
tion, and  lam  not  the  least  surprised  at  it;  much  of  the  calf  lymph 
now  in  use  is  largely  made  up  of  serum,  the  result  of  local  inflam- 
matory action,  squeezed  out  by  the  clamps  or  forceps  on  the  vac- 
cinal eruption,  alter  all  the  lymph  has  exuded,  and  to  insert  this 
serous  fluid  into  the  system  of  a  full-blooded,  perhaps  well-fed, 
and  stimulated  adult,  without  preparation,  or  caution  as  regards 
diet  or  exercise  of  any  kind,  appears  to  me  a  very  serious  under- 
taking, and  I  have  seen  it  produce  alarming  results  in  some 
particular  cases.  After  a  considerable  study  of  the  subject,  I 
am  decidedly  of  opinion  that  inoculation  scientifically  carried 
on,  by  cultivated  lymph  from  selected  eruptions,  without  any 
thought  of  repetition  of  the  operation,  is  infinitely  preferable  to 
vaccination  with  re- vaccination  every  seven  years,  or  whenever 
there  is  a  small-pox  scare.  For  twenty  years  I  have  devoted 
my  entire  energies  to  supplanting  inoculation  by  vaccination, 
which  I  should  never  have  done  had  I  believed  in  the  necessity 
of  re-vaccination.  As  I  have  never  practised  re- vaccination, 
and  yet  expelled  small-pox  from  towns,  cities,  and  districts, 
wherever  I  nave  sufficiently  approximated  the  birth  rate  with 
successful  vaccination,  I  am  not  likely  to  practice  inoculation, 
or  recommend  it,  having  secured  all  I  want  by  careful  and 
systematic  vaccination.  When  trying  to  supplant  inoculation 
by  vaccination,  I  found  an  objection  raised  to  my  vaccinator 
not  being  at  hand  if  required  to  see  a  case;  whereas,  the 
inoculator  lived  in  the  village  where  he  was  operating  till  all 
the  cases  had  recovered.  I  pointed  out  to  these  people  that 
after  inoculation  small-pox  appeared  in  many  cases,  and  some 
of  them  were  often  very  serious  ones ;  with  vaccination  this 
never  happened,  and  the  worst  that  could  occur  was  the  part 
operated  on,  owing  to  heat,  flies,  dirt,  &c.,  sometimes  taking  a 
considerable  time  to  heal,  but  I  said  the  vaccinator  would 
operate  in  the  neighbouring  villages  in  such  a  way  that  he 
could  be  readily  found,  and  would  attend  and  treat  the 
case  if  necessary.  This  quite  satisfied  them,  and  except  where 
the  vaccinator  was  clearly  to  blame  I  never  had  any  trouble 
under  this  head.  I  would  therefore  ask  only  those  best  qualified 
to  speak  on  this  point,  if  these  objections  are  similarly  met  in 
the  practice  of  compulsory  vaccination  in  this  country.  The 
upper  classes  can  have  their  children  vaccinated  by  their  own 
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doctor,  and,  if  necessary,  attended  by  him ;  simple  justice 
therefore  demands  that  that  which  is  compulsorily  enacted,  and 
may  require  on  that  account  medical  attendance,  in  the  case  of 
the  poor  should  have  the  same  means  of  alleviation  graiuitousJy 
and  ungrudgingly  supplied  by  the  State,  which  the  rich  can 
secure  by  payment.  1  am  aware  that  the  great  obstacle  to  all 
this  lies  on  the  score  of  expense  ;  but  take  the  case  of  London, 
who  will  calculate  the  expense  and  misery  attendant  on  the 
small-pox  hospitals  of  the  metropolis,  and  the  removal  of 
patients  to  them  ?  Exceptional  circumstances  must  be  met  by 
exceptional  measures,  and  I  feel  that  the  worst  way  to  treat 
small-pox  epidemics  is  by  the  erection  of  large  small-pox  hos- 
pitals. Let  there  be  a  staff  of  public  vaccinators,  specially 
trained  to  work  with  fresh  lymph,  for  which  they  alone  will  be 
answerable,  exempted  from  all  other  medical  duties,  and  then 
there  will  be  less  chance  of  erysipelas  appearing  among  the 
lately  vaccinated  cases,  the  people  will  see  an  increased  atten- 
tion given  to  their  comfort,  in  the  compulsory  carrying  out  of 
that  which  is  designed  to  protect  the  public  from  small-pox, 
and  the  valuable  assistance  of  the  parents  will  be  secured,  wnich 
all  who  have  practised  vaccination  extensively  know  the  im- 
portance of,  when  collecting  lymph  for  future  operations. 

As  regards  the  possibility  of  imparting  other  diseases  with 
the  vaccine  lymph  employed.,  I  am,  of  course,  aware  of  the  ex- 

Eeriment^  on  the  subject,  and  the  opinions  generally  expressed, 
ut,  judging  from  my  own  experience,  which  I  suppose  is  as 
extensive  as  that  of  most,  I  have  not  met  with  a  single  case  in 
which  vaccination  could  be  charged  with  the  introduction  of 
any  injurious  germ  whatever.  The  very  few  cases  in  which 
alarming  and  distressing  eruptions  have  followed  the  operation 
in  young  children,  have  been  due  to  the  lighting  up  of  that 
which  had  been  inheritedy  not  inserted.  I  desire  to  speak  most 
positively  on  this  point,  as  I  have  satisfactorily  proved  it  in 
every  case  which  has  occurred  in  my  practice,  or  that  of  my 
vaccinators,  and  which  have  been  reported  and  seen  by  me.  I 
have  met  with  two  cases;  one,  that  oi  a  pure  European,  and  the 
other  a  Eurasian,  in  which  I  declined  to  vaccinate  the  children, 
unless  vaccination  was  held  blameless  for  what  might  follow  the 
operation,  as  it  would  clearly  be  shown  to  be  due  to  hereditary 
causes.  With  this  T  will  close,  and  can  only  trust  that  what  I 
have  said,  and  which  is  the  outcome  of  practical  experience  and 
personal  observation,  not  statistical  data  and  theoretical  con- 
clusions, may  prove  to  be  of  practical  benefit  and  assistance. 
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Alderman  Windlet  (Chairman  of  the  Leicester  Sanitary  Com- 
mittee) said  the  reader  of  the  paper  had  come  to  curse  the  system  of 
isolation,  but  started  by  blessing  it,  showing  that  he  had  stamped  out 
at  least  one  outbreak  of  small-pox  in  India  by  its  means.     He  agreed 
with  the  lecturer  as  to  the  comparative  worthlessness  of  vaccination 
statistics,  but  doubted  his  assertion  that  the  success  of  isolation  here 
was  due  to  the  success  of  vaccination  outside  the  town.     As  to  the 
warnings  which  the  lecturer  had  given,  they  had  heard  them  many 
times  before ;  and  while  they  did  not  alarm  him,  they  might  act  as  a 
stimulant  to  increased  vigilance  on  the  part  of  the  sanitary  author- 
ities.    Dr.  Pringle,  having  been  connected  with  the  army,  would 
know  what  would  happen  to  a  sentinel  if  he  should  be  found  asleep 
at  his  post ;  and  so  he  should  say  public  opinion  would  condemn  the 
sanitary  authority  here  if  they  allowed  any  laxity  to  take  place  in 
their  mode  of  dealing  with  small-pox.     He  had  not  a  word  to  say  in 
disparagement  of  the  interesting  statement  made  by  the  lecturer  as 
to  the  success  which  had  attended  his  vaccination  in  India,  that 
statement  would  no  doubt  have  due  weight  with  the  public ;  but  he 
was  in  error  in  supposing  that  the  system  of  isolation  adopted  in 
Leicester  was  instituted  in  order  to  stamp  out  small-pox  without 
having  recourse  to  vaccination.      It  was  adopted  at  the  suggestion  of 
the  late  officer  of  health,  who  was  a  firm  believer  in  vaccination, 
and  it  was  simply  to  prevent  the  spread  of  the  disease  when  it  was 
imported  into  the  town.    Leicester  was  one  of  the  first  towns  to 
adopt  the  Notification  of  Diseases   Act,  which  had  worked  satis- 
factorily.    As  soon  as  a  case  of  small-pox  was  notified,  they  took 
immediate  steps  to  remove  the  case  to  hospital,  to  disinfect  premises 
and  clothing,  and  to  persuade  the  occupants  of  the  house  where  the 
case  was  found  to  go  into  quarantine  for  a  fortnight.     The  necessity 
for  this  had  been  proved,  as  persons  so  removed  were  sometimes 
found  in  two  or  three  days  to  be  affected  with  the  disease.    They  had 
no  compulsory  power  beyond  that  given  by  the  Public  Health  Act, 
which  applied  all  over  the  kingdom ;  but  if  householders  refused  to 
go  into  quarantine  they  would  send  an  officer  every  day  to  inquire 
at  the  house,  so  that  the  danger  of  infection  should  be  reduced,  and 
of  course  it  would  be  their  duty  to  warn  persons  of  the  penalties 
they  were  liable  to  if  they  exposed  others  to  contagion.     He  would 
like  the  experience  of  Leicester  to  be  made  widely  known  by  means 
of  that  Congress.     In  1862  there  were  52  deaths  from  small-pox,  in 
1858  there  were  53,  in  1864  there  were  104,  and  in  1872  there  were 
346 ;  that  was  before  they  had  the  Notification  Act,  or  any  means  of 
efficient  isolation ;  since  that  time,  and  under  their  present  method, 
thev  had  not  had  a  single  epidemic  of  small-pox,  and  a  large  number 
of  imported  cases  had  been  dealt  with,  and  the  disease  in  each  instance 
stamped  out.     Therefore  he  thought  that  instead  of  the  constant 
repetition  of  these  terrible  warnings  as  to  what  might  happen,  the 
sanitary  authority  were  at  least  deserving  of  something  more  gracious, 
not  to  say  complimentary.     He,  Alderman  Windley,  was  glad  to 
leave  medical  men  to  praise  or  condemn  vaccination  statistics,  and  to 
settle  their  disputes  as  to  the  value  of  vaccination  and  revaccination, 
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and  for  or  against  Taccination  from  the  calf;  what  he  found  was 
that  the  outcome  of  the  system  of  yaccination  was  repeated  failure. 
In  proof  of  this  he  quoted  the  following  sentence  from  a  recent 
report  of  Dr.  Seaton,  officer  of  health  for  Chelsea : — "  The  ratepayers 
of  London  have  spent  millions  of  money,  and  small-pox,  the  disease 
which  should  have  heen  limited,  if  not  prevented,  has,  during  the  last 
few  years,  been  worse  than  ever  in  its  ravages.*'  With  that  state  of 
things  he.  Alderman  Windley,  would  contrast  the  experience  of  Lei- 
cester, and  he  claimed  that  what  Leicester  had  done  other  large 
towns  might  do.  At  London  it  was  not  possible,  while  they  had  thirty- 
nine  different  authorities,  who  did  not  act  together  in  this  matter. 

Prof.  W.  H.  CoBFnsLD  (London)  having  complimented  the 
sanitary  authority  of  Leicester  upon  insisting  on  the  isolation  of 
small-poz  cases,  said  it  was  possible  that  a  general  belief  in  the 
efficacy  of  vaccination  had  led  sanitary  authorities  to  be  to  a  certain 
extent  negligent  in  the  matter  of  small-pox  cases.  When  it  was  said 
that  isolation  was  preferable  to  vaccination,  he  must  reply  that  the  two 
things  were  not  to  be  compared  in  that  way.  Isolation  and  vaccina- 
tion must  go  hand  in  hand,  and  the  time  must  come  when  isolation 
alone  without  vaccination  would  be  totally  unable  to  deal  with  small- 
pox. When  that  time  came  there  would  be  a  terrible  awakening  for 
Leicester.  He  presumed  that  vaccination  statistics  were  as  good  as 
any  other  statistics.  Statistics  were  the  application  of  figures  to  the 
facts  they  had  before  them.  Every  science  was  perfect  as  it  was 
amenable  to  mathematical  processes.  Every  science  was  more  per- 
fect as  it  became  amenable  to  the  application  of  figures.  Statistics 
were  at  present  nearly  the  only  form  of  mathematical  test  that  could 
be  applied  to  the  facts  of  public  health.  Of  course  they  might  be 
falsely  interpreted  by  those  who  did  not  understand  them,  but  he 
thought  no  one  could  look  at  the  remarkable  figures  published  in  the 
German  Vaccination  Eeport  without  seeing  that  they  told  a  very 
plain  tale.  Up  to  the  year  1873,  small-pox  was  rife  in  the  German 
and  Austrian  armies.  In  March,  1874,  the  Eeichstag  passed  a  law 
making  vaccination  and  re-vaccination  compulsory  t-hroughout  the 
whole  of  the  German  Empire.  The  result  was  that  since  then  there 
had  been  hardly  any  small-pox  in  Berlin,  and  while  in  the  German 
army  there  had  been  a  slight  amount  of  sickness,  there  had  not  been 
a  single  death  from  small-pox  in  the  whole  of  that  vast  army  up  to 
the  present  time.  Surely  anti-vaccinationists  did  not  know  what 
small-pox  was  in  the  last  century,  when  it  was  a  disease  which 
caused  one  in  twelve  of  the  deaths  from  all  causes.  In  1796,  when 
it  was  most  fatal,  it  caused  no  less  than  184  deaths  out  of  every 
1,000  deaths  from  all  causes  in  this  country.  It  slew  one-fifth,  and 
in  its  confluent  form  one-half,  of  those  whom  it  attacked ;  it  caused 
from  one-ludf  to  two-thirds  of  all  the  cases  of  blindness  in  Europe, 
and  disfigured  those  it  neither  killed  nor  rendered  sightless.  Thus 
the  whole  people  in  the  last  century  was  practically  a  pox-marked 
race.  Anti-vaccinationists  seemed  to  forget  that  this  disease  became 
so  prevalent,  and  was  so  universally  distributed,  that  the  most 

II 
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extraordinary  method  was  taken  to  meet  it.    That  method  was  the 
inoculation  of  healthy  persons  with  some  of  the  poison  of  this  terrible 
disease — one  of  the  foulest  diseases  that  has  ever  appeared  on  the 
face  of  the  earth.     This  plan  was  discovered  in  China,   and  was 
imported  into  this  country  from   Constantinople  by  Lady  Mary 
Wortley  Montagu,  and  it  was  employed  throughout  all  ranks  of  the 
population,  and  extended  even  to  the  royal  families.      The  royal 
family  of  Sweden  and  that  of  our  own  Sovereign,  Q-eorge  TIT.,  were 
inoculated  with  smaU-pox.    That  system  of  inoculation  had  but  one 
meaning.     The  fact  was  it  was  not  worth  anyone's  while  to  wait 
until  he  caught  the  smaU-pox.    The  disease  was  so  widely  distributed 
among  the  whole  population  that  it  was  better  to  be  inoculated  with 
the  poison,  to  have  the  disease  in  the  milder  form  given  by  inocula- 
tion, and  to  be  protected  for  the  rest  of  one's  life.     As  to  revaccina- 
tion,  it  was   demonstrated  by  Jenner  himself,  the  discoverer  of 
vaccination,  that  both  vaocinainon  and  revaccination  were  necessary. 
For   fifteen    years  after  Jenner    practised   vaccination  there   was 
no  case  of  a  vaccinated  person  contracting  small-pox.    After  that 
time  some  cases  did  arise.    The  statistics  that  had  been  gathered  from 
various  armies  throughout  Europe,  had  proved  beyond  all  contest 
that   revaccination  in   riper  years   was   necessary   as    a  complete 
preventive  of  small-pox.     That  vaccination  was  an  almost  absolute 
preventive  was  shown  by  the  fact  that  during  the  1870-1  epidemic, 
out  of  nearly  16,000  cases  treated  in  the  liondon  Hospitals,  there 
were  only  four  which  showed  proof  of  revaccination,  and  these  were 
mild  cases. 

Mr.  F.  T.  MoTT  (licioester)  said  he  was  in  favour  of  vaccination, 
but  one  of  the  arguments  of  the  anti-vaccinators,  viz.,  that  small-pox 
was  dying  out,  as  all  other  plagues  had  done  in  their  turn,  had  not 
been  definitely  answered,  and  it  would  be  useful  if  the  lecturer 
would  answer  it. 

Sir  Chables  Cambbok  (Dublin)  addressed  the  Congress,  and  in  the 
course  of  a  humorous  speech  said  that  there  was  no  population  more 
thoroughly  vaccinated  than  the  Irish  people,  and  a  population  free 
from  end  to  end  of  small-pox.  He  thought  that  perhaps  a  little  too 
much  had  been  claimed  for  vaccination.  All  that  they  could  claim 
for  it  was  that  it  lessened  the  susceptibility  to  contract  disease  when 
it  was  epidemic,  and  enormously  lessened  one's  chance  of  getting  the 
disease.  He  had  found  from  investigation  that  in  the  case  of  persons 
vaccinated  the  disease  ran,  as  a  rule,  a  much  milder  course. 

Dr.  Alfeed  Cabpenteb  (Croydon)  commended  the  measures  taken 
by  the  leicester  Sanitary  Committee  for  the  repression  of  small-pox. 
They  were  measures  which  ought  to  commend  themselvCvS  to  the 
attention  of  all  other  sanitary  authorities  in  the  kingdom.  The  steps 
taken  by  the  iJeicester  Sanitary  Committee  corresponded  somewhat  with 
the  measures  that  were  taken  by  a  local  authority  in  endeavouring  to 
repress  fires.    It  was  requisite  to  maintain  a  certain  fire  brigade 
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armngement,  so  that  when  a  fire  attacked  inflammable  material  xt 
miebt  be  put  out  before  it  reached  any  very  large  dimensions. 
Tlat  was  an  absolutely  proper  course  to  be  taken,  but  there  was 
another  course  that  could  be  followed,  and  that  was  to  make  the 
material  non-inflammable.  Thus  by  vaccination  it  was  proposed  to 
make  the  human  body  non-inflammable  to  smaU-pox.  in  order  that 
there  mi^ht  be  no  propagaHon  of  disease.  It  ^^  that  statistic 
should  be  put  on  one  side  as  not  alwavs  trustworthy,  but  he  would 
give  some  particulare  that  were  absolute  y  unimpeachable.  Last  year 
he  Dr.  Carpenter,  with  about  25  medical  men,  went  down  to  the 
caip  at  Darenth,  where  there  were  more  than  a  thousand  cases  of 
smaU-pox  under  treatment.  They  went  among  the  cases,  examined 
them,  «w  their  character.  The  whole  of  them  were  there  for  some 
honr^,  and  became  thoroughly  permeated  with  small-pox  germs,  and 
yet  "ot  one  out  of  the  whole  number  was  affected  by  the  d«ease. 
Send  twenty-five  men  who  had  not  been  made  non-inflammable  down 
to  the  small-pox  hospital  at  Darenth  in  the  same  way,  and  he  would 
OTamitee  to  say  that  at  least  four  of  them  would  go  into  their  coffins 
r^C-nS of  their  visit.  It  was  quite  true  t^;!*^  J-toon  ^ 
nob  enti^ly  protective,  nor  was  smaU-pox  itself.  Cases  of  small-pox 
^mon«  people  who  had  been  proper^  vaccinated  were  exceedu^ly 
^^whWs  he  had  known  of  people  who  were  small-pox  marked 
ha^ng  the  disease  a  second  time  to  a  very  considerabk  extent.  The 
inhabitants  of  Leicester  and  other  towns  in  this  country  app«ired  to 
l^ow  nothing  of  the  ravages  of  small-pox  in  unprotected  districts. 
He  should  like  those  gentlemen  who  were  earnest  anti-vawnnators  to 
te  <»mSled  to  take  the  nursing  of  two  or  three  cases  of  confluent 
Siall-oS  in  persons  not  vaccinated,  and  then  commre  such  cas«s 
with  the  confluent  form,  which  ^'.^^^T^^'' «^£°«5^  .^"'^^ 
those  who  had  been  protected  by  vaccination. ,  f'.^J^' *^»*^y  JJ 
not  become  true  earnest  desirers  of  vaccimition  he  should  ^^^J 
suTDrised  for  he  could  assure  those  who  knew  nothing  about  small- 
"^^Z.  nothing  so  horrible^^uothing  so  temble  as  that  disease 
burring  in  a  confluent  form  in  the  unvaccinated.  The  vaccmated, 
TthT  other  hand,  when  attacked,  got  through  it  in  the  most  com- 
f^le  and  satisfactory  manner,  and  suffered  none  of  the  homHe 
KSre  and  results  which  were  the  fate  of  the  unvaccmated. 

Mr  J  T  »rBpmw  congratulated  the  Sanitary  Committee  on  the 
JrJ;im;.SShad^opted  for  treating  smdl-pox  He  pointed 
^ZT^  of  infection  which  had  appeared  m  Leicester  had 
hwaSlr^n  introduced  from  other  ^V^U^''^^^^^'}'^ 
^  of.the  boroj^h  Str^^sirn^'^HlSgh'^X^XS;^ 
vaccination  met  '^^^^^JJf  -^  wafto  work,  and  he  trusted  that 
Committee  ^^^^^^^^^  tJ^J>>  J*^^^^  th^t  had  been  adopted, 
thev  would  continue  to  pracnce  I UD  ^   .,  ^xnnA^nv  fhufnnti- 

while  he  endorsed  the  suggestion  of  Alderman  Winaley,  that  anti- 
^Satow  should  be  treated  a  littie  more  leniently  by  the  magistrates. 

Professor  db  Chattmost,  M.D.,  F.E.8.  (Southampton)  remarked 
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that  the  system  of  inoculation  of  the  last  centurj  was  certainly  not  a 
henefit  to  the  community  if  it  were  to  the  individual,  as  the  individual 
inoculated  was  often  the  centre  of  infection,  and  made  the  Govern- 
ment press  forward  the  system  of  vaccination.  The  sudden  and  re- 
markable way  in  which  the  disease  ceased  and  continued  absent  for 
many  years  was  a  distinct  proof  of  the  efficacy  of  vaccination,  although 
experience  had  shown  that  the  vaccine  influence  was  not  entirely  pro- 
tective throughout  the  whole  course  of  life.  He  thought  they  might 
well  congratulate  the  Sanitary  Committee  of  the  Corporation  of  Lei- 
cester on  what  they  had  done  for  the  isolation  of  disease.  Their 
action  had  been  admirable,  but  they  were  only  carrying  out  what  had 
been  insisted  upon  by  the  medical  profession  for  a  long  while,  Thej 
had  dealt  successfully  with  a  fataJ  and  contagious  disease,  and  hie 
hoped  their  example  would  be  followed  throughout  the  country.  They 
could  not,  however,  say  that  that  was  a  reason  for  givine  up  vacci- 
nation. The  success  attending  what  had  been  done  in  l^e  borough 
should  encourage  all  others,  as  far  as  possible,  to  carry  out  measures 
of  isolation  and  other  sanitary  preventive  measures  which  would  tend 
to  the  diminution  of  the  disease.  He  could  not,  however,  go  so  far 
as  Alderman  Windley,  that  that  was  a  reason  for  mitigating  the 
penalties.  The  law  ought  to  be  carried  out  thoroughly,  and  he  saw 
no  reason  why  the  cumulative  penalties  should  be  dispensed  with. 
The  only  alternative  he  thought  would  be  that  the  law  should  give 
power  to  the  magistrates  to  order  the  child  to  be  taken  and  vacci- 
nated, but  unless  the  vaccination  laws  were  properly  enforced  they 
had  better  be  abrogated  altogether,  and  vaccination  left  to  the 
common  sense  of  the  people. 

Dr.  A.  Bansomb  (Manchester)  referring  to  the  remark  of  a 
previous  speaker  as  to  the  disease  existing  in  one  place  and  being 
non-existent  in  another,  said  that  many  of  them  could  remember  that 
when  the  disease  of  small-pox  was  prevalent  in  the  Austrian  army 
there  was  not  a  sbgle  case  in  an  adjoining  country.  Mere  isolation 
without  removing  the  cause  of  disease  was  a  very  doubtful  expedient ; 
and  he  must  point  out  to  Leicester  that  when  contagion  crept  into 
unprotected  districts  not  previously  visited  for  some  time,  it  generally 
carried  off  enormous  numbers. 

Surgeon-Major  Pbinglb  (London)  said,  in  reply,  that  he  had 
practised  isolation  in  Lidia  because  the  only  expedient  he  had  in  the 
hot  season  was  to  isolate  small-pox  patients;  but  when  he  could 
vaccinate  he  vaccinated  2,200  children  in  five  days,  as  he  did  in 
Meerut  in  the  cold  season. 
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On  ^^  Impediments  to  Sanitary  Progress^*  hy  Lewis  Angell, 
M.Iiist.C.E.,  Fellow  of  Eangs  College,  London. 

Although  sanitation  claims  to  be  recognised  as  a  science,  it 
can  hardly  yet  be  included  among  the  exact  sciences.  When  we 
speak  of  sanitary  progress,  the  results  are  not  infrequently 
cnallenged.  That  sanitary  progress  means  the  elimination  of 
extraneous  preventible  causes  of  disease,  is  an  abstract  proposi- 
tion to  which  all  will  assent,  but  in  the  practical  application  of 
the  proposition  we  find  many  shades  of  difference.  For 
example,  the  most  urgent  sanitary  question  of  the  day  is  that 
of  sewage.  Sewage  m  solution  in  our  river» ;  sewage  gas  in 
our  streets  and  houses.  Within  the  present  month  the  author 
has  had  to  inspect  the  condition  of  a  remote  borough  wherein 
sanitary  principles  are  almost  absolutely  unknown ;  in  the  course 
of  the  inspection  an  informal  meeting  of  the  town  council  was 
called,  in  order  to  convey  to  the  author  the  respective  views  of 
the  members  upon  what  they  understood  by  sanitary  principles. 
One  worthy  alderman  asserted  that  underground  drainage  was 
ruination  to  a  town,  causing  great  injury  to  health,  low  fevers, 
&c. ;  that  street  ventilators  were  worse  than  cesspools,  and  that 
it  is  better  to  live  in  an  undrained  than  a  drained  town. 
Another  of  the  council  declared  that  the  universal  adoption  of 
earth  closets  was  the  only  proper  method  of  dealing  with  the 
matter.  One  was  in  favour  of  sending  the  sewage  direct  to  the 
sea.  Another  was  for  turning  it  over  the  land;  wnile  yet  another 
pronounced  for  the  retention  of  the  old-fashioned  unadulterated 
cesspool.  Such  were  the  author's  instructions.  Can  we  be 
surprised  at  the  difFerences  of  opinion  among  the  inexperienced 
in  sanitaiy  matters  in  the  face  of  the  experiments  and  the 
failures,  the  royal  commissions,  the  local  government  inquiries, 
and  the  Parliamentary  committees  of  the  past  twenty-five 
years!  Just  now,  during  the  '*  silly  season,"  the  pollution  of 
the  Metropolitan  rivers  by  the  Metroplitan  and  local  boards  has 
afforded  an  opportune  subject  for  the  daily  papers,  and  not  a 
moment  too  soon.  We  all  join  in  the  general  confession  that 
we  have  left  undone  those  things  which  we  ought  to  have  done, 
and  done  those  things  which  we  ought  not  to  have  done,  and 
there  is  no  health  in  us ;  but  we  show  no  signs  of  repentance. 
We  separate  into  sects  and  parties,  each  shouting  its  own 
sanitary  shibboleth. 

The  object,  however,  of  this  paper  is  not  to  discuss  the  sewage 
question,  but  to  illustrate  some  or  the  difficulties  of  putting  into 
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efiFective  practice  those  abstract  principles  of  sanitation  upon 
which  we  are  agreed. 

Public  health  legislation  was  practically  commenced  in  1848, 
and  added  to  year  by  year  till  the  principal  Act  and  various 
amending  Acts  were  consolidated  in  1875.  Ten  years  of  ex- 
perience and  advanced  knowledge  have  shown  the  conspicuous 
defects  of  the  1876  Act,  as  well  as  the  weakness  of  that  mythical 
and  ever  changing  body  of  "Lords  and  Gentlemen,"  known  as  the 
Local  Government  Board,  who  '*  come  like  visions,  so  depart ; " 
but  the  attention  of  the  Whitehall  Ghosts*  has  been  called  over 
and  over  again  to  these  defects,  until  local  authorities,  who  can 
afford  it,  are  driven,  in  despair,  to  supplement  the  Public 
Health  Act  by  numerous  local  private  Acts  to  obtain  those 
powers  which  the  Imperial  Government  fails  to  grant  to  the 
country  at  large.  While  grasping  after  the  shadow  of  party 
politics,  we  are  losing  the  substance,  the  "salus  generis 
humani." 

But  accepting  legislation  as  it  is,  how  frequently  is  it  a  dead 
letter  ?  Tnere  are  those  who,  in  the  language  of  the  Royal 
Sanitary  Commission  of  1871,  are  *^  interested  in  offending 
against  sanitary  laws,  even  amongst  those  who  must  constitute 
chiefly  the  local  authorities  to  enforce  them."  What  was  true 
in  1871  applies  in  1885.  The  notorious  Glerkenwell  Vestry,  to 
wit  Li  the  remote  borough,  previously  referred  to,  the  site  is 
honeycombed  with  the  most  offensive  overflowing  cesspools, 
under  the  very  windows  of  closely  crowded  cottages ;  some  of  this 
filthy  property  is  owned  by  members  of  the  sanitary  authority ; 
Aldermen  who  sit  on  the  magisterial  bench,  upon  whose 
favour  the  local  officials  are  dependent,  and  against  whom  it 
would  be  not  only  useless,  but  folly  for  an  officer  to  take  action. 
Of  another  district,  near  the  Metropolis,  within  the  last  fort- 
night one  thus  writes  to  a  daily  paper:  "  for  years  the  district 
has  been  a  gold  mine,  a  happy  hunting  place,  full  of  g^me  for 
surveyors,  lawyers,  contractors,  and  jerry  builders.  The  land 
speculator  flourished,  and  the  leasehold  system  prevailed ;  bye- 
laws  infringed  by  a  member  of  the  board,  with  the  knowledge  of 
the  board  and  its  officials,  bye-laws  broken  by  friends  of  the 
members,  openly."  Yet  another  instance,  adjoining  the  Metro- 
polis, in  an  important  district  where  buildings  are  proceeding 
very  extensively,  the  model  bye-laws  of  the  Local  Government 
Board  have  been  adopted,  and  the  surveyor  has  been  honestly 
endeavouring  to  enforce  them,  but  the  speculating  builders  have 

*  Sir  Charles  Dilke,  late  President  of  the  Local  Government  Board,  in  a 
subsequent  speech  at  Halifax,  October  13tb,  describes  the  Whitehall  Board  as 
a  *'  Phantom  Board,"  which  "  was  never  intended  to  meet,  and  which  never 
has  met,  from  the  day  of  its  creation  to  the  present  time." 
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succeeded  in  returning  a  majority  of  their  own  class  as  members 
of  the  board  to  frustrate  the  action  of  the  surveyor,  whose 
master  they  now  are. 

In  the  Times  of  Wednesday,  Sept.  15th,  Sir  Richard  Cross  is 
quoted  as  having  publicly  stated  that  a  great  difficulty  in  sani- 
tary progress  was  by  reason  of  so  many  rookeries  being  owned 
by  people  who  were  members  of  vestries,  therefore  the  efforts  of 
subordinate  officials  were  paralyzed.  The  same  letter  gives  an 
account  of  an  undrained  property,  and  a  windowless  dwelling 
room,  recently  erected  by  a  member  of  the  Metropolitan  Board 
of  Works.  In  such  cases  who  is  to  compel  the  local  authority 
to  discharge  its  duties  I  What  power  have  dependent  officials  ? 
Public  opinion,  is  the  glib  reply ;  but  we,  who  know,  know 
too  well  how  local  public  opinion  is  manufactured,  and  what 
interests  control  it,  what  raise  issues  are  raised,  and  above 
all  how  utterly  indifferent  the  majority  are. 

The  repugnance  of  self-taxation,  is  another  great  difficulty 
the  sanitarian  has  to  encounter.  To  the  mere  "  ratepayer, ' 
sanitary  science  means  officials,  public  works,  and  taxation  ;  an 
investment  which  gives  no  dividend  —  matters  which  may  be 
postponed.  The  vsQue  of  health,  comfort,  and  prosperity,  or  the 
toss  of  labour  and  waste  of  capital  consequent  upon  disease  and 
pauperism,  are  matters  of  social  economy  of  which  the  average 
ratepayer  takes  no  account ;  he  will  enaure  poor-rates,  and  tax 
himself  for  beer,  tobacco,  and  luxuries,  but  he  will  not  willingly 
submit  to  taxation  for  preventive  sanitary  measures.  What 
was  said  by  the  late  Professor  Guy,  still  practically  holds  good  : 
"  Most  of  our  towns,  and  all  our  villages,  are  still  untouched  by 
the  hand  of  the  sanitary  engineer." 

But  our  municipal  system  and  local  government  is  the  very 
essence  of  our  freedom.  With  all  its  littlenesses  and  serious 
defects,  it  would  be  as  useless  as  undesirable  to  advocate  cen- 
tralisation, which  practically  means  red  tape  and  bureaucracy. 
But  there  should  be  some  power  of  appeal,  some  authority  for 
regulating  local  authorities  and  parisn  cliques ;  an  authority 
intermediate  between  the  parish  and  the  Imperial  department. 
Such  a  body  is  obviously  the  long  promised  county  board  which, 
being  local  and  representative,  would  command  respect,  and 
supply  the  constitutional  machinery  for  regulating  the  vagaries 
of  ignorant  or  interested  Bumbledom. 

But  supposing  some  Utopian  sanitary  Authority  is  willing 
and  anxious  to  discharge  the  functions  for  which  it  is  consti- 
tuted, what  is  its  experience  and  that  of  its  officers  ?  First, 
that  a  cunning  jerry  builder,  with  the  assistance  of  a  sharp 
lawyer,  can  drive  the  proverbial  coach  and  four  through  every 
clause  of  the  Act.     In  apparently  so  simple  a  matter  as  proving 
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bad  mortar  the  builder  is  always  ready  with  plenty  of  rebutting 
evidence  of  other  "practical  '  builders  and  surveyors  with 
elastic  consciences.  The  author  was  present  in  a  case  where 
the  Justices  decided  against  the  Boaid  because  the  balance  of 
evidence  was  in  favour  of  the  jerry  builder,  who  had  brought 
some  half-dozen  witnesses  against  the  board's  surveyor,  who,  of 
course,  stood  alone. 

The  Local  Government  Board  have  issued  a  voluminous 
series  of  bye-laws  involving  very  much  detail  and  official  inspec- 
tion; the  advantage  of  tneir  adoption  is  manifest,  but  tneir 
adoption  is  optional,  and  there  is  a  great  difference  between 
adoption  and  observance.  Further,  some  authorities  assume  the 
right  to  suspend  their  bye-laws,  deciding  each  case  "  upon  its 
merits,"  conseouently  there  is  no  certainty,  and  there  is  possible 
favouritism.  The  Local  Government  Board  give  no  assistance 
with  regard  to  staff  for  compelling  the  observance  of  their 
bye-laws.  Large  towns,  such  as  Liverpool,  Manchester,  Biiv 
mingham,  and  uiis  borough  of  Leicester,  so  ably  supervised  by 
its  talen1>ed  engineer,  Mr.  Gordon,  may  supply  the  necessaiy 
staff  ungrudgingly,  but  it  is  not  so  everywhere.  Eatepayers 
object  to  staff,  but  why  should  the  burden  be  laid  on  the 
rates  1  London,  Bristol,  Eastbourne,  and  West  Ham  provide 
effective  supervision  by  means  of  "  building  fees "  imposed 
under  the  powers  of  private  Acts ;  but  it  is  not  eveiy  town 
which  can  afford  the  luxury  of  a  private  Act  of  Parliament, 
and  Lord  Redesdale,  chairman  of  the  committeefb  of  the  Lords, 
opposes  private  powers  on  the  ground  that  if  such  powers  are 
right  and  necessary,  they  should  be  included  in  a  puolic  Act. 

But  my  ^'  lords  and  gentlemen  "  of  the  Local  Government 
Board,  while  strongly  urging  the  adoption  of  their  model  bye- 
laws,  have  no  time  or  inclination  to  assist  local  authorities  in 
the  means  of  carrying  them  out.  To  the  want  of  a  sufficient 
and  an  efficient  staff  is  due  most  of  the  sanitary  defects  of  the 
day,  defects  which  could  be  obviated  by  better  supervision,  the 
cost  of  the  necessary  staff  being  charged  upon  those  who 
necessitate  it— the  property  owners. 

Among  the  defects  m  the  Public  Health  Act  is  the  definition 
of  a  sewer,  especially  the  exception  made  in  section  13  of  the 
1875  Act,  which  may  preclude  control  over  a  whole  estate  of 
streets.  Gas  and  water  companies  have  an  advantage  over 
local  authorities.  No  one  can  tx)uch  their  mains,  but  anyone 
can  open  a  street,  break  into  a  sewer  and  lay  a  drain,  upon 
gi^'ing  notice ;  that  is  to  say,  the  officer  of  the  local  authority 
must  attend  anywhere  and  everywhere,  at  the  bidding  and  con- 
venience of  the  builder,  to  inspect  his  drains  ;  very  frequently 
when  the  officer  attends  the  work  is  not  ready  for  inspection ; 
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in  fact,  he  may  attend  half-a-dozen  times  before  the  work  is 
ready,  bat  if  the  officer  is  not  there  at  the  right  moment 
the  boilder  will  complain  of  delay  and  hasten  to  fill  in 
his  trench*  Great  indignation  is  sometimes  expressed  against 
the  local  authority  for  permitting,  as  sometimes  occurs,  a  new 
house  to  be  occupied,  without  having  the  drains  connected  with 
the  sewer ;  it  happens  thus — a  builder  is  under  no  obligation  to 
lay  his  drains  at  any  particular  time.  When  his  plans  are 
passed,  he  can  begin  when  he  likes,  suspend  building,  and  re- 
commence at  his  convenience.  A  jerry  builder  puts  off  till  the 
last  any  expense  he  can  avoid,  laying  the  drains  from  the  house 
to  the  sewer,  is  an  expense  which  he  constantly  postpones,  until 
one  day,  finding  a  tenant,  he  lets  his  undrained  house.  Unless 
the  surveyor  watches  these  houses  day  by  day  he  will  be  defeated. 
It  should  be  within  the  power  of  the  sanitary  authority  alone  to 
break  into  sewers  and  execute  outside  work,  as  in  the  case  of 
gas  and  water  companies'  services,  and  it  should  be  an  obligation 
on  builders  to  lay  the  drains  as  the  first  work  in  a  building. 

There  is  no  power  to  require  a  certificate  of  the  sanitary  con- 
dition of  a  new  house  before  occupation.  There  is  no  power  to 
regulate  the  minimum  height  ot  living  rooms.  There  is  no 
power  to  regulate  timber  roimd  fire-places.  There  is  no  power 
of  control  over  additions  and  alterations  to  new  or  old  buildings, 
an  omission  which  may  render  all  previous  supervision  nttgatory. 
A  party  wall,  a  chimney,  a  window  may  nave  been  finished 
yesterday  in  accordance  with  every  requirement  of  the  bye-laws, 
and  altered  and  cut  about  to-morrow  without  any  power  of  in- 
terference. There  is  power  to  require  the  supply  of  water  to  a 
house,  but  not  to  a  closet,  nor  power  to  prevent  the  pollution 
of  drinking  water.  There  is  not  sufficient  control  over  a  system 
of  combined  back  drainage  on  private  premises.  The  provisions 
for  compelling  owners  to  make  up  private  streets  are  of  the 
most  unjust  and  unsatisfactory  kind. 

Whenever  there  is  an  epidemic,  or  a  cholera  scare,  people 
and  the  press,  at  other  times  utterly  careless  of  their  institutions 
and  representation,  become  hysterical  as  to  local  management 
and  local  officials.  With  regard  to  the  officials,  the  author's 
experience  of  a  very  large  number  with  whom  he  is  brought 
into  contact  is  that  they  are  active,  competent,  and  interested 
in  their  work.  The  critics  would  do  more  useful  work  were 
they  to  direct  their  attention  to  the  defects  in  legislation,  and 
to  ihe  composition  of  the  bodies  under  whom  officials  have  to 
act. 

But  after  all  is  said  about  legislation,  local  bodies  and 
officials,  by  far  the  greatest  impediment  to  sanitary  progress  is 
to  be  found  in  ignorance  and  self-interest.     We  have  much 
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more  to  hope  from  education  than  legislation  or  officialism. 
How  difficult  it  is  to  obtain  observance  of  the  most  simple  and 
obvious  sanitary  rules  in  one's  own  house.  We  may  provide 
the  cottage  with  the  most  perfect  sanitary  appliances,  but  all 
is  set  at  naught  and  misused  through  carelessness  and  ignorance. 
The  principles  of  sanitation  is  a  vital  subject,  which  should  be 
taugnt  in  our  board  schools,  our  grammar  schools,  and  our 
colleges.  The  public  is  being  taught  by  the  Sanitary  Institute 
and  kindred  bodies.  Neither  public  officers,  local  authorities, 
nor  parliament,  can  accomplish  reforms  which  should  arise  in 
ourselves.  The  efforts  of  the  sanitary  engineer,  the  medical 
officer,  and  the  sanitary  inspector,  will  miss  their  mark  unless 
assisted  by  an  intelligent  appreciation  of  sanitary  principles  by 
the  population  at  large. 


Sir  Chablbs  Camebok  (Dublin)  said  Ireland  appeared  very  much 
in  advance  of  England  in  regard  to  sanitary  legislatioo,  inasmuch  as 
the  difficulties  pointed  out  bj  Mr.  Angell  did  not  exist  in  the  Irish 
Public  Health  Act.  If  existing  legislative  enactments  were  properly 
administered  it  would  be  found  to  be  quit«  adequate.  Local  authorities 
ought  to  do  all  that  was  necessary  by  means  of  a  set  of  bye-laws,  for 
which  provision  was  made  in  the  Act.  If  the  existing  Acts  fully 
worked  were  found  inadequate,  then  it  would  be  time  enough  to  apply 
for  new  measures. 

Captain  Douglas  Galton,  C.B.,  P.E.S.  (London),  remarked  that 
it  was  essential  to  efficient  sanitation  that  the  people  should  see  that 
existing  powers  were  enforced.  He  commended  the  provisions  of  the 
Bill  introduced  towards  the  end  of  the  session  for  the  housing  of  the 
working  classes,  believing  it  would  do  more  to  promote  sanitary  pro- 
gress in  this  country  than  any  Act  that  had  been  passed  in  previous 
times. 

Mr.  H.  H.  Collins,  F.E.I.B.A.  (London),  oaid  that  the  clauses  of 
the  Metropolitan  Building  Act,  the  Metropolis  Local  Management 
Act,  and  the  Public  Health  Act,  were,  in  nis  opinion,  sufficient  to 
meet  most  of  the  cases  referred  to  in  Mr.  Angell's  paper ;  that  it 
was  undesirable,  in  his  opinion,  to  introduce  more  restrictions,  by 
bye-laws  or  otherwise,  than  at  present  existed.  With  some  few 
exceptions,  over  legislation  would  defeat  the  object  which  the  reader 
of  the  paper  had  in  view. 

Mr.  Jebbam  (Walthamstow)  suggested  that  a  committee  should  be 
appointed  to  frame  necessary  amendments  to  the  Public  Health  Act. 

Mr.  Lewis  Anoell,  M  Jnst.C.E.  (London),  in  reply,  denied  that 
he  had  asked  for  further  legislation  beyond  the  amendment  of  details 
he  had  described,  and  explained  that  there  were  some  very  important 
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differences  between  the  Irish  Act  and  the  English  Act.  What  he 
desired  was  the  extension  to  the  country  generally  of  powers  at 
present  limited  in  operation  to  the  metropolis,  matters  which  coidd 
not,  as  suggested,  be  dealt  with  by  bye-laws. 


On  ^^Samtary  Reform  and  Voluntary  EffoHy'  by  F.   ScOTT. 

Is  our  present  rate  of  progress  in  sanitary  reform  satisfactory? 
We  are  inclined  in  England  to  draw  comparisons  between  our 
own  and  other  countries  in  the  matter  of  sanitary  arrangements, 
and  generally  to  the  advantage  of  ourselves.  While  such  con- 
clusions may  on  the  whole  be  justifiable,  it  is  to  be  feared  that 
the  habit  oi  reasoning  thus  followed  has  a  tendency  to  obscure 
our  view  of  the  highest  standard  of  excellence,  if  not  to  paralyse 
progressive  effort  It  is  notoriously  difficult  to  arouse  public 
opinion  with  us  even  to  a  sense  of  real  danger,  and  neither  our 
government  nor  our  municipal  authorities  are  ever  in  advance  of 
public  opinion.  Hence  even  the  threatened  visitation  of  the 
country  by  cholera  is  not  enough  to  spur  the  great  majority  of 
sanitary  authorities  into  active  preparation  for  such  a  contin- 
gency. 

In  some  few  cases  where  the  authorities  are  urged  on  by 
voluntary  societies,  or  where  the  intercourse  with  infected 
districts  is  so  direct  as  to  render  the  proximity  of  danger  excep- 
tionally vivid,  precautionary  measures  have  been  taken ;  but  in 
the  great  majority  of  inland  sanitary  districts  the  most  that  has 
been  done  is  to  issue  a  handbill  or  poster  giving  directions  for 
the  guidance  of  householders  in  case  of  the  appearance  of  the 
disease.  This  action  is  almost  invariably  due  to  the  zeal  of  the 
Medical  Officer  of  Health,  and,  in  several  cases,  the  Boards 
who  issue  such  instructions,  to  my  knowledge,  fail  to  set  an 
example  to  their  ratepayers  in  the  matter  of  removing  filth 
from  the  neighbourhood  of  dwellings.  The  total  absence  of 
organisation  lor  the  provision  of  hospital  accommodation  to 
meet  the  requirements  of  an  epidemic  of  cholera  is  another 
instance  of  the  apathy  of  sanitary  authorities. 

At  the  risk  of  appearing  to  ignore  the  fact  that  I  am  addres- 
sing an  audience  including  many  veteran  sanitarians,  I  must, 
for  the  sake  of  sequence  oi  argument,  make  one  or  two  general 
observations  that  are  of  a  somewhat  elementary  character. 

Assuming  that  all  Local  Boards  and  Town  Councils  were 
irreproachaole  as  regards  the  execution  of  the  powers  delegated 
to  tnem,  there  would  still  be  a  vast  field  of  laoour  upon  which 
it  would  be  out  of  place  for  constituted  authorities  to  enter^ 


124  SAiaTABY  BSFOBM  AND  TOLUin?ABT  BFFOBT. 

viz.,  the  reform  of  the  habits  of  large  masses  of  the  communiiy 
— habits  which  are  the  result  of  utter  ignorance  of  the  laws  of 
health.  Such  habits,  to  wit,  uncleanliness,  intemperance, 
thrif tlessness  and  vice  in  various  forms,  neutralise  many  of  the 
advantages  which,  but  for  their  existence,  would  certainly  be 
derived  from  recent  sanitary  legislation.  The  reform  of  such 
habits,  as  an  educational  work,  is  essentially  the  function  of 
voluntary  effort.  I  do  not,  of  course,  allude  to  the  training  of 
the  young.  The  more  perfect  system  of  education  now  in 
operation  un^er  state  control  (and  I  may  here  notice  with  satis- 
faction the  steadily  increasing  introduction  of  hygiene  as  a 
subject  into  the  curriculum  of  schools)  may  be  expected  to 
effect  much  that  has  hitherto  been  left  to  the  efforts  of  philan- 
thropists ;  but,  just  as  in  the  past,  much  voluntary  effort  for 
the  improvement  of  the  condition  of  the  masses  has  of  necessity 
been  confined  to  the  aim  of  preventing  the  ** residuum" — a 
class  hopelessly  past  improvement — ^from  recruiting  its  ranks 
from  the  class  immediately  above  it,  so  now  must  all  possible 
effort  be  directed  to  perpetuating  the  influence  exertea  in  the 
schools,  by  removing  the  counteracting  influences  in  the  chil- 
dren's homes.  It  must  not  be  forgotten  that  even  while  school 
days  last,  home  influences  still  operate  perhaps  more  powerfully 
than  school  teaching,  and,  as  the  great  majority  of  the  children 
of  the  working  classes  are  obliged  to  leave  school  at  an  age 
when  they  are  most  impressionable,  their  surroundings  at  the 
time  will  soon  determine  their  settled  habits.  Thus,  unless  those 
grown-up,  who  are  susceptible  of  good  influence,  are  educated 
m  the  laws  of  health  (and  this  is  beyond  the  scope  of  school 
boards),  the  general  improvement  of  habits  inimical  to  health 
may  be  indefinitely  delayed.  For  the  past  eleven  years  I  have 
been  actively  associated  in  an  official  capacity  with  the  oldest 
health  society  in  the  kingdom — the  Manchester  and  Salford 
Sanitary  Association, — which  is  still  as  vigorous  and  efficient 
an  organisation  of  its  kind  as  exists,  and  during  that  period  I 
have,  as  a  matter  of  course,  closely  observed  the  condition  of  my 
own  locality,  and  watched  with  interest  such  indications  as  pre- 
sented  themselves  of  sanitary  improvement  or  otherwise  in  the 
country  generally.  The  conclusion  that  has  steadily  forced 
itself  upon  me  is  that  the  volume  of  voluntary  effort  necessary 
to  supply  the  deficiencies  of  rate-supported  organisation  for 
sanitary  purposes  throughout  the  country,  is  sadly  inadequate. 

In  support  of  this  opinion  I  may  quote  the  death-rates  of  all 
England  and  Wales  for  the  past  25  years — a  period  during 
which  a  comparatively  great  development  of  pubfic  interest  in 
sanitary  matters  has  taken  place — and  during  which  "  a  policy 
of  sewage  '*  has  been  the  pride  of  successive  governments.     A 
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reduction  of  i'6  per  1000  in  a  quarter  of  a  century  is  not  a 
great  achievement. 


ENGLAND  AND  WALES. 


TesiB. 

Death-rate. 

1860 

21-2 

1861 

21-6 

1862 

21-4 

1863 

23-0 

1864 

23-7 

1865 

23-2 

1866 

23-4 

1867 

21-7 

1868 

21-8 

1869 

22-3 

1870 

22-9 

1871 

22-6 

1872 

21-3 

Yean. 

Deafh-tato. 

1873 

21-0 

1874 

22-2 

1875 

22-7 

1876 

20-9 

1877 

20-3 

1878 

21-6 

1879 

20-7 

1880 

20-6 

1881 

18-9 

1882 

19-6 

1883 

19-5 

1884 

19-6 

In  view  of  these  facts  I  am  glad  of  the  opportunity  kindly 
given  me  of  submitting  for  consideration  at  this  Congress,  two 
proposals,  the  carrying  out  of  which  is,  in  my  opinion,  calculated 
to  remedy  the  existing  state  of  things  ;  and  I  trust  that  if  they 
do  not  meet  with  the  support  of  the  Congress,  at  least  the 
discussion  will  elicit  some  practical  suggestions  for  a  forward 
movement.     The  proposals  are — 

1.  The  uuion  of  existing  sanitary  agencies  and  formation  of 
new  ones. 

2.  The  co-operation  of  the  Church  in  the  promotion  of  sani- 
tary reform. 

It  seems  to  me  that  the  formation  of  a  powerful  league  of 
existing  organisations  is  a  necessary  first  step.  At  present 
persons  in  various  localities  who  may  be  wishful  to  form  societies 
for  the  purpose  of  spreading  a  knowledge  of  the  laws  of  health 
have  no  centre  to  apply  to  for  guidance  and  aid  in  organising. 
The  Manchester  and  Salford  Sanitary  Association  has  supplied 
copies  of  its  rules  and  publications,  and  given  advice  in  many 
instances,  and  doubtless  other  kindred  bodies  have  done  like- 
^se;  but  the  details  of  organisation  are,  to  all  but  those 
specially  constituted  for  such  work,  a  great  barrier,  and  nothing 
snort  of  actual  personal  help,  such  as  is  given  by  the  large 
temperance,  ecclesiastical,  and  other  societies,  will  do.  No 
existing  organisation  professes  to  supply  such  aid.  A  Sanitary 
league,  each  branch  of  which  would  retain  its  autonomy,  would 
supply  the  want.    The  propagandist  work  would  be  directed 
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from  the  central  office  in  London,  and  the  Sanitary  Institute 
would,  if  willing  to  undertake  the  work,  be  the  natural  centi^ 
of  operations.  This  league  would  send  out  lecturers  to  break 
new  ground,  provide  the  help  for  preliminary  organisation, 
supply  publications  for  distribution  at  a  cheap  rate,  provide 
lecturers  and  the  appliances  for  illustrating  lectures,  circulate  the 
publications  of  individual  branches  amongst  others,  and  supply 
information  to  various  branches  on  Parliamentary  proceedings 
and  other  matters  upon  which  it  might  be  desirable  to  agitate. 
The  branches  would  organise  public  meetings  when  required 
upon  important  Questions  affecting  public  health,  and  the 
central  office  woula  focus  the  influence  of  the  various  districts 
in  making  representations  to  Parliament.  There  are  numerous 
kinds  of  sanitary  reform  of  great  practical  importance  which 
might  be  actively  promoted  by  such  an  organisation  in  districts 
which  cannot  now  be  reached.  As  one  instance  out  of  many 
may  be  mentioned  the  excellent  raovjement  recently  initiated  by 
the  Worshipful  Plumbers'  Company  of  London,  with  the  object 
of  elevating  the  status  of  plumbing  as  a  craft,  and  by  the 
examination  and  registration  of  plumbers  securing  uniform  excel- 
lence in  a  class  of  work  which  has  long  been  responsible  for 
much  mischief.  In  Manchester  the  Sanitary  Association 
promptly  recognised  the  value  of  this  movement— inaufirura  ted 
at  the  Conference  of  Plumbers  held  at  the  Health  Exhibition 
last  year,  and  is  now  co-operating  with  the  Plumbers'  Company 
in  arranging  for  the  extension  to  Manchester  and  Salford  of 
the  proposed  system.  I  would  here  parenthetically  suggest 
that  the  Sanitary  Institute  should  recognise  and  help  forward 
this  movement.  With  such  an  organisation  as  I  advocate  the 
same  action  would  simultaneously  be  taken  in  many  of  the 
towns. 

I  may  also  mention,  as  a  substantial  advantage  of  such 
federation,  the  increased  interest  likely  to  be  taken  in  the 
Annual  Congress  of  the  Sanitary  Institute,  which  would  doubt- 
less be  attended  by  delegates  from  many  of  the  branches,  and 
thus  attain  to  much  larger  dimensions  than  at  present. 

But,  it  may  be  urged,  it  would  not  be  feasible  to  form  active 
branches  of  such  a  league  except  in  populous  places.  If  only 
that  result  should  be  attained  it  would  be  a  great  advance;  but 
my  second  proposal  indicates  a  practical  method  of  spreading  a 
complete  network  of  sanitary  organisation,  not  only  over  the 
country  districts,  but  over  the  towns  as  well.  There  is  a  good 
deal  of  sanitary  work  done  by  the  clergy  con  amove  at  present, 
but  its  results  fall  immeasurably  short  of  what  might  be  accom- 
plished through  the  Church  by  organised  effort.  Just  as  in  the 
case  of  the  temperance  movement,  there  were  many  ardent 
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temperance  advocates  among  the  clergy  prior  to  the  formation 
of  the  Church  of  England  Temperance  Society  in  I8fi2  their 
efforts  were  comparatively  futile ;  whereas  the  strength  ^ined 
by  combination  of  forces  and  united  systematised  action  has 
owing  to  the  admirable  organisation  of  the  Church,  enabled  that 
society  to  contribute  more  perhaps  to  the  marked  advance  of  the 
Temoerance  cause  than  any  other  kindred  bodv.  It  is  not  pro- 
posed that  a  new  society  should  be  formed— that  is  unnecessarv 
I  can  see  no  substantial  reason  why  the  Church  Temperance 
Socie^  should  not  enibrace  a  Sanitary  Reform  branch,  or  that 
the  title  of  the  society,  which  has  alreadv  been  twice  altered 
^ould  not  once  more  be  changed,  say  to  the  Church  of  England 
Temperance  and  Samtary  Reform  Society.  There  are  doubt- 
less many  churchmen,  as  well  as  members  of  other  denominations, 
who  do  not  feel  disposed  to  subscribe  to  the  requirements  of 
some  temperance  societies,  but  the  basis  of  the  Church  Society 
18  wide  enough  to  provide  for  even  non-abstainers  who  are 
willing  to  atd  in  promoting  temp^ance  and  remmnc,  the  cames 
of  xnumperance.  This  is  a  pledge  that  no  earnest  sanitary 
reformer  need  hesitate  to  take,  and  consequently  there  is  no 
objection  from  the  sanitanan's  point  of  view  to  ntib'sing  the 
Temperance  organisation  intect  for  the  branch  of  work  in  which 
he  IS  specially  interested.  To  show  that  the  undertaking  of  such 
work  wouH  not  be  quite  foreign  to  the  aims  of  the  society,  I  may 
mention  that  almost  from  the  outset  of  its  existence  certain 
purely  samtary  objects  were  regarded  as  within  its  scope.  In  a 
little  pamphlet  by  the  Rev.  Canon  Ellison,  entitled,  «  Twentv- 
one  years  work  of  the  Church  of  England  Tempei^nce  Society" 
It  IS  stated  that  after  some  ten  years'  experience,  the  promotl^s 
of  the  society  were  convinced  "that  if  any  w^rk  of  Tt?S 
pefonn  was  to  be  accomplished,  something  more  than  mere 
Total  Abstinence  Societies  would  be  needed,  m  cLT7f 
xntemmrance  would  ham  to  be  attacked."  Amongst  these  were 
mcluded  "bad  houses,  bad  water,  bad  sanitary  arrangements^n^ 
want  of  proper  places  of  recreation  and  a^usemel^tT  ?hTse 
conditions,  it  is  needless  to  say,  still  largely  exist  rforming  in- 
deed a  comprehensive  sanitary  programme),  and  therefor^  the 
socie^  would  in  no  way  depart  frem  its  legitimate  paJh  bv 
undertaking  as  a  prominent  feature  of  its  work  the  promotion  of 
samtaiy  reform.  Indeed  it  would,  I  submit,  asT^atte?  of 
policy  be  a  very  wise  step  to  take.  The  obvious  impSance  of 
sanitanr  reform  in  facilitating  the  spiritual  ministration  of  the 
Chureh,  would  turn  the  scale  with  many  clergy  Jot  „ow 
possessing  branchesof  the  society  in  their  parishes  in  favour  o^ 
orgamsing  them.  The  society  would  also  attract  to  its  sZdard 
many  other  new  adherents  engaged  in  a  kindred  kind  of  wo A^ 
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and  once  there,  the  steps  to  the  more  advanced  temperance 
pledges  would  be  easy  for  at  least  some  of  them.  The  meetings 
dp  the  society's  branches  too  would  increase  in  interest,  owin^  to 
the  variety  of  lectures  introduced,  and,  most  important  consider- 
ation of  all  to  the  society,  it  would  be  enabled  to  cut  more 
effectively  than  it  has  done  hitherto  at  what  it  recognises  itself 
as  one  of  the  chief  causes  of  intemperance.  The  great  import- 
ance to  the  cause  of  sanitair  reform  of  securing  the  extensive 
co-operation  of  the  Church,  will  readily  be  seen  when  it  is 
considered  what  great  moral  influence  the  clergy  wield,  and  the 
numerous  means  available  in  connection  with  parochial 
organisation,  such  as  district  visiting  by  ladies  and  others,  sick 
nursing,  mothers'  meetings,  clothing  clubs,  &c.,  for  spreading 
sanitary  knowledge,  and  for  practically  starting  persons  in 
improved  habits,  and  encouraging  them  in  their  continuance. 

Of  course  the  Church  organisation  could  not  conveniently  be 
affiliated  to  the  league  suggested  in  mv  first  proposal ;  but  it 
would  naturally  wont  hand  m  hand  with  it  as  it  does  now  with 
other  temperance  societies,  and  that  would  practically  amount 
to  the  same  thing. 

In  submitting  these  proposals,  I  have  purposely  abstained 
from  discussing  details  such  as  financial  responsibilities,  &c. 
Those  would  have  to  be  worked  out  in  connection  with  the 
consideration  of  various  questions  that  would  arise  in  the  process 
of  organisation,  but  the  main  object  to  be  kept  in  view  would 
be  to  attain  the  most  efficient  machinenr  at  the  least  possible 
cost.  If  the  Congress  approve  of  the  proposals,  1  would 
suggest  that  the  Council  oi  the  Institute  be  recommended  to 
take  prompt  action  in  ascertaining  the  feeling  of  the  various 
sanitary  organisations  and  of  the  Church  of  England  Tem- 
perance Society  respectively  towards  thenu 


On  "  Sanitary  House  Management^''  by  Delorias,  Countbss  de 

ViBSOA. 

Ladies  and  Gentlemen, — In  venturing  to  come  before  you 
with  some  suggestions  on  the  above  rather  wide  subject,  it 
seems  proper  to  show  first  in  what  way  a  lady  can  have  any 
claim  to  air  her  own  opinions  on  matters  which  more  particularly 
belong,  or  at  least  are  supposed  to  belong,  to  the  other  sex. 

Ladies  are  not  sanitary  engineers,  and  the  writer  has  no  wish 
to  claim  any  exception  to  that  rule  on  her  own  behalf,  but  she 
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believes  that  ladles  have  some  special  opportunities  which  they 
alone  can  make  use  of. 

The  skill  that  designs  and  carries  out  great  sanitary  schemes 
of  drainage,  town  improvement,  or  healthy  house  building,  is 
able  to  go  no  further  than  to  complete  these  schemes  and  have 
them  in  good  working  order,  their  practical  success  is  dependent 
on  the  good  or  bad  use  that  is  made  of  the  facilities  that 
engineenng  or  architectural  skill  has  given. 

Thus,  a  clever  architect  mav  design  and  build  a  house  with 
all  the  appliances  that  his  skill  and  experience  can  suggest,  and 
make  it  a  domestic  "  Temple  of  Hygeia  "  in  theoiy,  but  unless 
the  occupiers  are  able  and  ready  to  put  all  those  clever  contri- 
vances to  their  proper  use,  and  to  see  that  they  are  always  kept 
to  that  use,  and  never  allowed  to  break  down  through  "  sheer 
neglect,"  that  palace  of  health  may  become  the  home  of  dirt, 
smells,  impure  air,  and  all  the  evils  that  follow  in  their  train, 
ill-health  of  mother  and  children,  ever  recurring  sickness,  and 
perhaps  death. 

It  is  here  that  the  ladies'  functions  come  in.  It  is  the  servants 
of  a  house  whose  properly  directed  work  has  to  keep  it  clean 
and  sweet.  It  is  tne  lady  of  the  house  only  who  can  regulate 
that  labour,  and  by  adding  to  it  her  own  intelligent  supervision 
can  make  it  effective  for  cleanliness,  and  for  the  health  to 
which  that  cleanliness  is  the  first  and  greatest  step. 

The  writer  believes  that  this  Institute,  numbering  members 
of  all  classes,  lay  sanitarians  as  well  as  professional,  and 
appealing  to  all,  nas  peculiar  opportunities  of  educating  the 
public,  the  dwellers  in  houses,  to  their  share  of  that  work  to 
which  all  must  lend  their  individual  aid  before  success  can  be 
counted  on  as  certain. 

She  believes,  also,  that  when  the  ladies — the  mistresses  of 
the  houses — come  to  see  that  they  can  do  more  and  miLst  do  more 
than  merely  call  in  masons  and  plumbers  when  drains  and  pipes 
go  wrong,  and  that  by  understanding  the  conditions  that  mak^ 
them  go  wrong  and  avoiding  these — they  can  better  secure  the 
bodily  welfare  of  their  near  and  dear  ones  than  a  legion  of 
doctors:  when  the  Sanitair  Institute  has  taught  ladies  this, 
then  it  will  not  only  have  oegun  but  more  than  half  finished 
the  greatest  sanitary  work  of  the  age. 

Tne  writer  is  not  an  English  woman,  and  having  lived  in 
Spain  and  France,  and  managed  her  household  both  in  Spain 
and  England,  she  is  able  to  appreciate  the  advantages  which  the 
Xlnglish  attention  to  sanitary  matters  gives  to  residents  here. 

She  knows  the  hopeless  state  of  dirt  and  smells  produced  by 
the  utter  absence  of  any  sanitary  provision  in  parts  of  Spain, 
and  for  which  the  people  are  now  suffering  so  awfully. 
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She  has  been  the  victim  of  the  ignorance  of  the  use  of 
ordinary  closets  in  Paris,  where  she  has  seen  a  proper  range 
of  such  closets  with  the  wires  all  cut  to  prevent  the  water 
being  used — the  recognised  mode  of  getting  rid  of  the  filth  when 
it  threatened  to  overflow  being  to  force  it  through  the  traps 
with  sticks. 

She  has  long  lived  in  England  and  rejoiced  in  the  oppor- 
tunities given  there  for  those  who  vnll  be  and  live  clean ;  and 
yet  in  England  she  has  seen  dirtier  houses  and  smelt  worse  smells 
than  either  in  France  or  Spain,  arising  only  from  laziness  of 
servants  and  want  of  supervision  by  the  mistress. 

The  want  of  proper  drains,  sinks,  and  closets  is  a  serious  evil, 
but  drains,  sinks,  and  closets,  neglected  and  uncared  for  may,  and 
do,  produce  far  worse  evils  than  their  entire  absence;  and 
nothing  less  than  constant  supervision  on  the  part  of  the  mistress 
of  the  house  will  secure  that  attention  to  the  petty  and  un- 
savoury details  of  keeping  it  clean  in  all  its  parts  which  is 
essential  to  health. 

The  writer  refers  here  rather  to  the  houses  of  the  middle 
classes  than  to  those  of  the  poorer  or  working  classes,  though 
she  sees  no  reason  why  these  latter  should  not  be  kept  just  as 
sweet  and  clean  as  the  former — if  only  the  wives  and  daughters 
on  whom  the  duty  falls  were  alive  to  the  necessity,  and  properly 
instructed  as  to  the  mode  of  keeping  them  so,  and  in  this  instruc- 
tion the  Sanitary  Institute  should  be  able  to  take  a  leading  part. 

Having  now,  as  she  hopes,  justified  the  position  which  ladies 
should  hold  in  the  sanitary  army,  the  writer  would  give  a  few 
simple  rules  drawn  rather  from  her  own  experience  than  from 
theory,  and  the  value  of  which  practice  has  shown  her. 

If  asked  for  any  general  principle  she  would  say:  "  To  keep  a 
house  sweet  and  clean  get  all  useless  scraps  and  rubbish  out  ox  it 
as  quickly  as  possible,  and  get  all  the  air  and  sunlight  you  can 
into  it.  Mr.  Matthew  Arnold's  well-known  expression,  *  sweet- 
ness and  light,'  with  one  addition,  would  well  sum  up  the 
essential  conditions  for  a  healthy  house.  *  Sweetness,  light,  and 
air '  should  be  the  watchword  for  sanitary  dwellings." 

The  English  '* spring  cleaning*'  is  a  rather  significant 
expression,   and  the  institution  itself,   however  praiseworthy, 

fives  an  insight  into  the  reason  of  many  stuffy  rooms  and  dirty 
ouses.     It  means  in  fact  that  onlr/  at  that  solemn  function  are 
the  rites  of  a  proper  "  turn  out "  ever  performed. 

A  healthy  house  should  never  need  "  cleaning,"  for  it  should 
be  kept  clean  by  daily  and  constant  attention.  No  dust  or  dirt 
that  can  be  removed  by  brush  or  duster  should  remain  in  a 
living  room  over  a  day,  special  care  being  given  to  all  the  nooks 
and  comers  that  so  quickly  harbour  ^*  fluff  "  and  dust. 
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Carpets  should  never  extend  quite  to  the  skirting  boards  of 
a  room,  as  a  comer  and  the  carpet  hem  together  form  a  nook 
which  is  very  difficult  to  brush  out.  A  margin  of  stained  or 
varnished  floor  a  foot  or  more  wide  does  not  spoil  the  appear- 
ance of  the  room,  and  renders  it  easy  to  brush  out  daily  what 
otherwise  can  only  be  got  rid  of  by  lifting  the  carpet.  Between 
the  skirting  and  the  floor  there  is  usually  a  space  not  wider 
perhaps  than  a  thick  penny,  but  always  filled  with  dirt.  This 
is  best  avoided  by  a  small  fillet  of  wood  so  fixed  as  to  round  out 
the  comer,  but  where  this  is  not  done,  a  thin  strip  of  wood 
pushed  tightly  in,  or  even  glazier^s  putty  is  a  good  substitute. 
The  joints  of  flooring  boards  should  be  filled  in  the  same  way, 
and  the  saving  to  carpets  will  soon  pay  the  expense  of  so  doing. 

To  return,  however,  to  the  housemaid's  work:  all  the  lighter 
furniture  should  be  moved  daily  to  allow  of  proper  dusting  and 
brushing  of  the  floor  below ;  every  place  where  dust  can  settle 
should  be  brushed,  such  as  tops  of  doors  and  windows  and 
picture  frames.  The  old-fashioned  plan  of  scattering  tea  leaves 
on  the  floor  before  brushing  it  is  very  good,  as  it  collects  the 
dust  which  would  otherwise  only  rise  to  settle  again. 

Once  a  week  at  least  the  heavier  furniture  should  be  moved 
and  the  floor  and  walls  behind  dusted ;  this  is  best  done  by 
**  turning  out "  at  least  one  room  daily. 

The  mistress  should  not  be  above  using  brush  or  duster 
herself,  and  showing  her  maids  how  and  where  to  look  for  and 
get  rid  of  dust  and  dirt.  They  will  learn  much  more  quickly 
and  readily  by  her  example  than  from  any  other  instruction, 
and  if  she  has  china  or  other  fragile  ornaments,  she  will  avoid 
vexatious  breakage  by  showing  her  servants  how  to  properly  clean 
them.  Such  things  are  new  to  most  young  servants,  and  they 
break  more  from  ignorant  handling  than  from  wilful  carelessness. 

Windows  should,  of  course,  be  opened  and  blinds  drawn  up 
first  thing,  and,  except  in  very  severe  weather,  should  remain 
open  till  the  family  comes  down.  Nothing  so  gives  the  appetite 
for  breakfast  as  to  come  down  to  it  in  a  clean  room  filled  with 
sweet,  cool,  and  fresh  air. 

Books  in  a  sitting  room  are  great  collectors  of  dust  where 
not  kept  under  glass ;  they  should  be  so  set  on  the  shelves  that 
the  leather  dust  flap  lies  close  upon  their  backs,  and  it  is  well 
to  have  book  shelves  only  just  wide  enough  for  the  books  to 
stand,  or  the  space  behind  gets  filled  with  rubbish  and  dirt. 

In  the  bedrooms  the  windows  should  be  opened  as  soon  as 
the  room  is  left  in  the  morning,  and  at  the  same  time  all  the 
bed-clothes  should  be  turned  quite  down  over  the  foot  of  the 
bed  to  air,  and  on  no  account  allow  beds  to  be  made  at  once ; 
they  should  air  for  at  least  a  couple  of  hours  before  being  re-made. 
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All  slops  should  be  carried  out  and  emptied  when  the  windows 
are  opened.  The  dusting  of  bedrooms  should  be  done  with  as 
much  care  as  the  living  rooms,  and  even  more  attention  paid  to 
the  beds  themselves. 

Curtains  to  a  bed  are  bad  for  the  sleeper,  and  those  who 
accustom  themselves  to  do  without  them  and  to  sleep  with  an 
open  window  besides — open  for  a  couple  of  inches  at  the  top  is 
enough — ^will  reap  the  reward  in  pleasant  sleep,  and  wake  fresh 
and  without  heaaache. 

All  ladies  should  learn  how  to  make  beds,  and  learn  it 
thoroughly,  that  they  may  be  able  to  teach,  and  every  now  and 
then  they  should  assist  the  housemaid  to  do  it,  and  so  secure 
that  the  mattress  is  turned  daily,  the  bed  thoroughly  shaken 
up,  and  each  separate  sheet  and  blanket  laid  smoothly  and 
without  a  crease,  and  separately  tucked  in.  Sheets  are  rarely 
made  long  enough ;  they  should  never  be  less  than  three 
and  a  half  yards  for  the  lower  and  four  yards  for  the  upper 
sheets. 

The  lower  sheet  should  be  laid  under  and  turned  back  over 
the  bolster.  The  superior  comfort  of  long  sheets  and  a  bed  so 
made  must  be  felt  to  be  appreciated.  This  is  Spanish  fashion, 
and  better  than  the  English. 

The  kitchen  is  the  place  which  needs  the  most  constant  care 
to  keep  it  clean  and  f I'ee  from  smells.  Here  perfect  order  is  a 
great  help  to  cleanliness.  Every  pan,  dish,  &c.,  used  in  cook- 
ing should  have  each  its  own  hook  or  place  on  the  shelves,  and 
should  be  replaced  there  as  soon  as  cleaned. 

As  soon  as  cooking  is  over  each  pan  or  dish  used  should  be 
partly  filled  with  cold  or,  if  greasy,  with  hot  water,  and  either 
carried  at  once  to  the  scullery  or  left  on  the  stove  for  a  while 
to  make  it  easier  to  clean. 

All  scraps  of  food  or  meat  should,  if  reserved  for  dog  or  cat, 
be  put  away  at  once  in  the  larder  and  not  allowed  to  remain 
in  the  kitchen  longer  than  is  necessary. 

All  refuse  of  any  kind  that  can  decay  and  give  off  smells 
such  as  bacon  parings,  cuttings  of  vegetables,  potato  peelings, 
&c.,  should  not  be  thrown  into  the  dust-bin  but  burnt  in  the 
kitchen  fire,  this  gets  rid  of  them  in  the  safest  and  easiest  way ; 
the  proper  time  to  burn  them  is  directly  cooking  is  over  when 
the  fire  is  bright  and  hot,  then  they  are  quickly  consumed  and 
serve  to  partly  keep  down  the  heat  of  the  fire  then  no  longer 
wanted. 

If  care  is  taken  in  this  way  never  to  throw  anything  but  dry 
ashes  into  the  dust-bin,  and  to  bum  everything  that  would 
decompose,  no  fear  need  be  felt  of  smells  from  that  quarter,  and 
there  is  less  to  be  got  rid  of  by  the  scavenger. 
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It  is  needless  to  speak  of  the  necessity  for  the  most  scrupulous 
cleanliness  being  observed  in  the  kitchen — that  every  one 
knows— everything  used  in  the  preparation  of  food  should  be 
thoroughly  washed^  scrubbed  and  dried  each  time  it  is  used,  and 
left  fit  for  use  again.  Silver  sand  should  be  freely  used  in 
scrubbing  pans,  but  not  at  the  sink,  as  servants  are  apt  to 
do,  or  it  chokes  the  trap  in  time. 

It  should  be  a  rule  that  nothing  likely  to  choke  a  trap  should 
be  put  into  the  sink — such  as  hair,  or  scraps  of  cloth  or 
paper.  Water  in  which  green  vegetables  have  been  boiled 
should  never  be  poured  down  the  house  sink  but  always  carried 
to  the  yard  sink  and  disinfectants  should  be  freely  sprinkled 
daily. 

As  soon  as  the  washing  up  is  finished  in  the  scullery  the  sink 
should  be  thoroughly  scrubbed  out  and  every  scrap  of  waste 
removed,  and  then  it  should  be  well  sluiced  with  fresh  water ; 
the  same  attention  should  be  paid  to  all  grates  and  sinks  on 
which  refuse  is  thrown ;  if  so,  no  unpleasant  smells  will  be  felt. 
Scrubbing  brushes  should  be  used  freely  throughout,  as  the  cost 
of  them  is  well  repaid  by  a  sweet  and  healthy  kitchen  and 
scullery.  Wiping  cloths  should  be  plentiful  and  washed  out 
daily.  Everything  needed  in  a  kitchen  should  have  its  proper 
place  ready  to  hand  and  be  replaced  when  done  with. 

Closets  are  the  housekeeper  s  bete  noire  and  require  constant 
attention.  Some  forms  are  better  than  others,  but  all  can  be 
kept  clean  and  sweet  by  care  and  attention  if  not  out  of  order — 
and  when  they  are,  the  sooner  the  plumber  comes  the  better. 
Proper  brushes  are  made  to  clean  the  basin,  &c.,  and  the  lady 
of  the  house  should  see  that  they  are  daily  and  effectually  used. 
Disinfectant  powder  should  always  be  at  hand  and  regularly 
used.  Slops  from  the  bed-rooms  should  not  be  emptied  here,  as 
they  too  frequently  are,  but  always  at  the  yard  sink. 

What  the  writer  wishes  to  impress  on  ladies  who  have  the 
management  of  a  house  is  that  all  these  matters  are  peculiarly 
within  their  province  and  should  not  be  left  entirely  to 
servants.  It  is  the  lady's  business  to  see  that  the  work  is 
properly  done  by  her  servants — not  to  do  it  herself,  except  in 
the  way  of  instruction — and  if  some  of  the  duties  are  not 
altogether  pleasant,  yet  let  her  remember  that  by  seeing  them 
properly  done  she  is  helping,  as  only  she  can  help,  to  preserve 
the  blessing  of  a  clean  sweet  house  to  her  family,  and  in  that 
way  securing  their  health  so  far  as  lies  in  her  power,  and 
keeping  the  doctor  out  of  the  house. 

The  writer  trusts  that  she  has  shown  that  the  part  which 
ladies  can  take  in  the  sanitary  management  of  houses  is  no 
small  one,  and  her  own  experience  enables  her  to  assure  them 
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that  it  IS  one  which  no  lady  need  be  ashamed  of  or  unwilling  to 
take.  The  complaint  so  often  made  of  dirty,  untidy,  and 
unskilful  servants  would  be  seldom  heard  were  ladies  to  take 
personal  interest  in  training  those  who  come  to  them.  A  good 
mistress  turns  out  good  servants,  and  may  in  that  way  influence 
the  future  comfort  of  many  a  working-man's  home. 


Surg.-Major  Pbinglb  (London)  spoke  of  the  paper  as  a  proof  of 
what  a  lady  could  do,  and  said,  as  Chairman  of  a  Sanitary  Aid 
Committee  new  London,  he  could  bear  out  the  evidence  there  placed 
on  record  of  what  ladies  could  do.  He  knew  that  if  ladies  would 
help  in  the  work  of  Sanitary  Aid  Committees  they  would  be  able  to 
do  infinitely  more  than  gentlemen,  because  they  could  gain  admission 
into  people's  houses  and  make  practical  suggestions  which  the  gentle- 
men members  could  not.  He  could  go  and  do  a  good  deal  as  a  doctor, 
but  ladies  were  received  and  confided  in,  and  had  the  opportunity  of 
giving  good  and  kind  advice  and  of  exercising  an  mnuence  which 
gentlemen  had  not.  He  came  across  an  instance  the  other  day  in 
which  the  sanitary  condition  of  the  closet  arrangements  corresponded 
with  what  was  reported  in  the  paper.  It  was  simply  distressing,  and 
almost  merited  a  stronger  word,  and,  in  his  opinion,  it  would  be 
more  honest  and  fair  if  the  word  "water"  were  left  out  in  the  descrip- 
tion. It  was  disgraceful  the  way  in  which  matters  of  such  vital 
importance  were  sometimes  carried  on  in  the  neighbourhood  of 
London,  and  he  alluded  to  it  the  other  day  at  Cardiff  as  one  of  the 
most  fertile  sources  of  disease.  Men  going  home  after  a  hard  day's 
work  were  in  a  condition  peculiarly  favourable  to  disease,  and  if  they 
returned  to  houses  with  such  defective  sanitary  arrangements  they 
ran  the  risk  of  being  prostrated  in  the  prime  of  life.  The  bread- 
winner gone,  he  need  not  detail  to  them  the  rest  of  the  picture.  It 
was  perfectly  true  that  the  wire  leading  to  the  cisterns  was  frequently 
cut,  for  he  had  seen  it  done.  The  arrangements  in  the  suburbs  of 
London  were  made  with  a  view  to  economy,  and  much  too  frequently 
one  cistern  over  the  closet  contained  all  the  water  used  for  drinking 
and  sanitation,  and  when  the  wire  was  cut  for  the  closet  water,  to 
save  it  for  other  purposes,  or  prevent  waste,  the  condition  of  this 
closet  can  be  better  imagined  than  described.  In  the  cases  in  which  he 
saw  this  state  of  affairs  existed  he  got  the  wire  rejoined,  but  how  long 
would  it  remain  so  ?  If  better  arrangements  could  not  be  made  for 
the  action  of  water  in  closets,  they  had  better  call  them  simply 
"  closets."  With  regard  to  drains  of  houses,  he  wished  to  lay  stress 
on  this,  that  it  was  just  as  important  for  masters  of  houses  to  see 
that  their  servants  were  as  well,  comfortably  and  sanitarily  housed 
downstairs  as  the  occupants  upstairs.  If  sickness  got  into  the  lower 
parts  of  the  house  it  would  certainly  find  its  way  upstairs.  In  a  case 
where  he  was  consulted  the  other  day  the  closet  arrangements  for  the 
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semmts  were  very  defective.  The  engineer  attributed  it  to  a  lack  of 
cleanliness,  but  it  was  found  to  be  due  to  a  disconnection  between 
the  basin  and  the  trap,  due  to  the  corrosion  of  the  connecting 
solder,  and  yet  the  sanitary  inspector  called  this  a  water  closet  in 
a  dirty  condition. 

Mr.  A.  M.  EowLEB,  M.Inst.C.E.  (Leeds),  said  that  as  a  family 
man,  and  having  experience  in  sanitary  work,  it  was  with  infinite 
pleasure  that  he  heard  the  paper,  because,  unless  the  ladies  assisted, 
he  thought  their  results  would  fall  very  ikr  short  of  the  objects  they 
had  in  hand.  He  considered  one  point  in  the  paper  very  important, 
and  that  was  the  filling  up  of  comers  and  the  joints  in  floors  with  putty. 
They  all  knew  that  the  germs  of  contagion  were  parsed  from  one  room 
to  another  by  the  floating  motes,  and  the  smallest  particles  that  could 
not  be  seen  in  the  ordinary  light,  but  could  be  seen  through  the  prisms 
of  the  sun's  beams.  They  were  told  there  was  no  contagion  of  typhoid 
fever  unless  they  took  up  some  particle  that  had  passed  from  the 
body  of  a  patient,  and  therefore  they  should  be  very  careful  that  no 
particles  that  came  from  a  sick  room  passed  to  other  members  of  the 
fomily.  If  the  joints  of  boards  were  left  open,  and  dust  allowed  to 
accumulate  in  the  comers  of  rooms,  it  seemed  to  him  that  there  must 
be  danger.  In  following  out  that  view  they  must  come  to  the  con- 
clusion that  they  had  not  arrived  at  the  proper  standpoint  with  regard 
to  floors  and  joists  in  house  building  to  secure  perrect  sanitary  pre- 
cautions. It  was  far  better,  in  his  opinion,  to  construct  houses 
something  like  the  buildings  in  Victoria  Street,  Westminst/cr,  perfectly 
fire-proof,  iron  joists  and  concrete  floors,  where  not  a  particle  of  dust 
could  accumulate  or  be  hidden  away :  thus  making  a  great  stride  in 
sanitary  reform.  Take,  for  instance,  the  case  of  old  property,  where 
death  most  frequently  occurred  from  emanations.  Eilth  got  between 
the  joists,  and  as  time  went  on  it  was  wafted  out  again.  Builders  would 
not  complete  the  sanitary  arrangements  of  houses,  nor  do  all  that 
was  possible  to  help  the  housewife  to  keep  them  clean  if  they  did  not 
build  so  that  the  joists  and  joints  in  the  floors  were  made  as  secure 
as  possible  against  dust  and  dirt.  With  regard  to  burning  up  the 
rubbish  in  a  house,  it  was  already  done  to  a  limited  extent,  but  it 
could  not  be  done  thoroughly  on  a  large  scale. 

Dr.  W.  J.  Simpson  (Aberdeen),  said  it  was  with  extreme  pleasure 
he  had  listened  to  this  admirable  paper.  The  Countess  had  touched 
upon  one  point  that  really  needed  reform,  and  that  was  cleanliness  in 
the  household.  No  one  could  exert  so  much  influence  in  that 
direction  as  the  ladies.  He  had  often  been  struck  with  the  aptitudes 
of  servants  for  putting  forty  things  away  in  comers — under  the 
staircases  and  in  out-of-the-way  places.  So  that  many  houses,  although 
apparently  clean,  tidy  and  well  ventilated,  had  in  these  hidden  places 
accumulations  of  filth  that  promoted  disease.  The  remarks  regarding 
the  turning  back  of  the  bed-clothes  and  bedding  so  as  to  allow  the 
whole  bedding  to  become  well  aired,  were  very  appropriate ;  no  room 
should  be  more  attended  to  in  respect  of  ventilation  and  cleanliness 
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than  the  bedroom.  Another  thing  which  he  had  often  noticed  was  that 
some  ladies  seemed  to  think  that  if  a  smell  proceeded  from  a  sink  they 
could  get  rid  of  it  bj  putting  a  cover  over  it,  showing  how  little  they 
knew  of  the  diffusion  of  foul  air.  It  was  easily  observed  how  different 
was  the  household  of  a  lady  who  knew  something  of  sanitary  principles, 
as  compared  with  that  where  there  was  no  such  knowledge.  The 
proper  training  of  servants  was  one  of  the  directions  in  which  ladies 
could  exercise  great  influence.  They  had  the  training  of  servants 
who  ultimately  became  the  wives  of  the  working  men,  and  carried 
their  habits  of  cleanliness  to  the  poorer  houses.  He  hoped  that  more 
would  be  done  in  that  direction  in  future. 

Mr.  Walter  Bowley,  MJnst.C.E.  (Leeds),  remarked  that  the 
remedies  for  the  evils  to  which  their  attention  had  been  drawn 
appeared  exceedingly  clear  and  useful  for  the  purpose.  The  only 
difficulty  that  occurred  to  him  was  the  practical  application  of  the 
same.  He  was  one  of  those  unfortunate  individuaLs  who  built  a 
house  and  attempted  to  apply  hygiene  and  sanitary  law  to  such  an 
extent  as  to  ensure  the  health  and  happiness  of  the  household.  The 
result  was  that  within  the  last  few  weeks  all  his  servants  had  given 
notice  to  leave,  and  distinctly  stated  that  they  had  not  been  accustomed 
to  the  personal  interference  of  the  master  and  mistress  in  the  sanitary 
arrangements  of  the  kitchens  and  outbuildings,  and  the  duties  of  the 
housemaid  in  respect  of  the  sleeping  and  living  rooms.  They  said 
even  more.  The  senior  servant  announced  that  no  experienced  ser- 
vant from  a  good  house  would  ever  come  to  a  house  where  they 
were  interfered  with  in  a  manner  so  totally  different  from  what  was 
usual  elsewhere.  He  should  like  to  know  how  such  a  grave  difficulty 
was  to  be  dealt  with.  He  feared  it  could  not  be  met  until  they  had 
a  new  generation  or  race  of  servants  brought  up  under  a  superior 
code  of  training,  and  therefore  mutually  interested  in  promoting 
views  calculated  to  secure  a  healthy  household.  The  cry  was  of 
course  to  train  servants  to  know  how  to  deal  with  these  matters,  but  at 
the  present  time  they  refused  absolutely  to  be  instructed  or  even  con- 
trolled in  any  way  in  these  matters,  and  if  we  had  to  wait  until  a  new 
generation  was  bom  who  would  not  mind  learning,  he  was  afraid  the 
tenour  of  their  lives  would  not  be  as  happy  and  of  as  long  duration  as 
was  desirable.  Bespecting  the  closet  difficulty,  he  thought  he  had 
been  successfid  in  dealing  with  this  leading  question.  His  plan 
secured  good  internal  convenience  and  external  sanitary  advantage, 
by  making  a  covered  way  to  the  earth  closets,  which  were  situated  at 
an  extreme  point  beyond  the  living  part  of  the  house.  By  this 
arrangement  the  difficulty  had  been  bridged  in  a  manner  most  satis- 
factory to  every  member  of  the  household. 

Mr.  Jebbam  (Walthamstow)  said  it  seemed  to  him  that  teachers 
in  the  board  schools  thought  it  beneath  them  to  teach  the  children 
the  use  of  sanitary  appliances.  He  suggested  that  in  both  the  higher 
grade  and  board  schools  the  questions  set  forth  in  the  paper  should 
be  taught  as  a  part  of  the  regular  education  of  children.    He  had 
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visited  board  schools  where  the  sanitary  appliances  were  disgraceful, 
and  if  children  left  them  to  enter  service  in  large  houses,  imbued  with 
the  ideas  they  picked  up  at  the  board  schools,  he  did  not  wonder  at 
the  Ignorance  shown  by  domestic  servants. 

Dr.  J.  F.  J.  Sykbs  (London)  added  his  tribute  to  the  very  excellent 
paper  that  had  elicited  so  much  discussion,  and  said  it  confirmed 
what  he  had  heard  over  and  over  again  at  these  Congresses — that 
they  wanted  better  teaching  among  domestic  servants.  It  was  really 
a  very  serious  matter.  He  quite  confirmed  what  Dr.  Pringle  said. 
He  (Dr.  Sykes)  had  a  district  under  his  care  with  a  quarter  of  a  million 
of  inhabitants,  and  one  inspector's  time  was  taken  up  by  making 
orders  to  keep  the  connection  between  the  closet  and  the  water  supply 
cistern.  It  was  quite  cruel  the  way  people  broke  the  connections, 
but  the  magistrate  was  always  severe  about  it.  There  was  one  little 
exception  he  took  to  the  paper.  It  was  regarding  open  windows. 
He  did  not  believe  in  open  window  tops  in  this  country;  people 
would  not  open  their  windows,  they  would  not  do  it  in  the  middle  of 
winter.  There  was  an  excellent  remedy  for  this,  and  very  easily 
applied.  It  was  to  make  the  bottom  bead  of  the  window  overlap  the 
bottom  of  the  sash.  If  the  bead  were  wide  enough,  they  could  open 
the  bottom  instead  of  the  top  and  have  no  draught.  There  was  no 
mention  in  the  paper  of  disinfectants  in  case  of  contagious  diseases, 
but  possibly  that  was  trenching  on  the  confines  of  medicine.  It 
appeared  to  him  that  all  disinfection  should  be  done  by  municipalities 
gratuitously.  Anybody  in  his  district  who  liked  to  send  could  have 
his  room  completely  disinfected  without  expense  to  the  householder. 
It  was  an  excellent  system  because  it  encouraged  people  to  have  it 
done,  whereas  if  they  had  to  pay  to  have  a  room  disinfected  they 
were  not  so  ready  to  do  it.  It  was  also  an  advantage  to  the  muni- 
cipal body  to  have  it  done,  and  they  absolutely  saved  the  pockets  of 
the  ratepayers  by  preventing  the  spread  of  disease.  With  regard  to 
plumbers  being  called  in,  his  experience  was  that  they  generally  made 
matters  worse.  The  plumbers'  guild  was  taking  the  matter  up,  and 
now  they  were  doing  better  work ;  but  he  thought  that  ladies  should 
not  trust  altogether  to  the  plumbers. 

Mr.  ScoTTOX  thought  that  the  one  practical  thing  to  consider 
arising  out  of  the  paper  was  the  training  of  servants.  How  this  was 
to  be  done  was  the  great  question,  and  the  suggestion  that  board 
schools  should  introduce  the  system  was  a  practical  one.  But  some- 
thing more  than  that  should  be  done,  because  the  bulk  of  the  servants 
had  passed  school  age,  and  he  thought  some  system  of  voluntary 
teaching  was  necessary,  and  something  practical  in  that  direction 
should  result  irom  the  Congress.  It  would  be  well  if  ladies  in 
ooiintry  districts  would  bind  together,  as  they  did  now  for  teaching 
sewing  and  the  like,  to  spread  a  knowledge  of  simple  sanitary  laws 
among  those  who  were  intended  for  domestic  service. 

Mr.  Elliob-Cl^sk,  M  Jnst.C.E.  (Hove),  thought  they  should  thank 
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the  Countess  of  Yiesca  for  her  courage  in  bringing  forward  her  paper, 
and  also  for  having  laid  down  some  simple  rules,  which,  if  attended  to 
in  all  houses,  would  no  doubt  produce  excellent  results.  It  was  a 
great  thing  that  a  lady  should  first  take  the  trouble  to  prepare  a  paper, 
and  secondly,  that  she  should  deal  with  subjects  which  a  few  years 
ago  would  have  been  tabooed,  not  only  amongst  ladies  themselves, 
but  also  amongst  gentlemen  in  the  presence  of  ladies.  A  great  deal 
of  the  discussion  had  turned  on  the  training  of  domestic  servants. 
He  was  engaged  professionally  in  Brighton,  where  a  comparatively 
larger  number  of  domestics  were  kept  than  in  many  other  towns. 
It  was  lamentable  to  see  the  difference  there  VFas  between  houses 
where  the  mistress  took  an  interest  in  the  cleanliness  of  the  house, 
and  where  they  did  not.  With  regard  to  the  teaching  of  the  uses 
of  sanitary  appliances  in  schools,  he  thought  that  a  question  to  which 
the  attention  of  female  teachers  should  be  directed. 

Mr.  J.  HoBBOCKS  (Southport),  suggested  that  the  paper  should  be 
given  away  or  sold  at  a  cheap  rate  for  a  number.  He  believed  it 
would  be  read  more  eagerly  by  English  people,  because  it  was  written 
by  a  foreign  lady,  and  would  thus  be  the  means  of  disseminating 
sanitary  knowledge  amongst  the  very  people  it  was  necessary  to 
instruct.  He  should  be  very  pleased  to  have  copies  printed  (if  per- 
permission  from  the  Institute  were  given),  and  to  distribute  them  in 
his  district. 

Mr.  S.  J.  Babbbb  (Eastwood)  believed  that  many  of  the  evils 
complained  of  in  the  paper  admitted  of  remedy,  and  that  it  would  be 
a  good  thing  if  the  walls,  ceilings,  and  floors  of  houses  were  made 
non-absorbent,  which  could  easily  be  done.  One  great  evil  in  the 
ordinary  floor  was  that  it  retained  moisture  for  a  long  time,  which 
was  not  healthy,  especially  in  bed-rooms.  If  it  were  coated  with 
enamel  paint  it  would  be  perfectly  non-absorbent,  and  would  be 
quite  dry  after  washing.  Open  joints  in  floors  could  in  future  be 
avoided  if  the  boards,  before  being  laid,  were  submitted  to  a  process 
of  seasoning  by  dessication,  a  system  lately  introduced.  If  ceilings 
also  were  coated  with  paint  or  enamel  a  little  water  would  make  them 
clean,  and  there  would  be  no  necessity  for  white-washing  or  colour- 
ing, and  nothing  noxious  would  be  absorbed.  The  ordinary  wall 
papers  are  very  objectionable,  as  they  absorb  and  retain  effluvium  for 
a  long  time ;  it  would  be  much  better  to  use  paint,  or  some  of  the 
non-absorbent  decorations  now  manufactured.  The  sink  in  the 
kitchen  was  generally  one  of  the  most  disagreeable  objects  in  the 
house.  If  made  of  enamelled  earthenware,  they  should  oe  perfectly 
sweet  if  properly  trapped. 

Mr.  J.  Lemok,  M.Inst.G.E.  (Southampton),  drew  attention  to  the 
ignorance  of  the  ladies  in  the  middle  classes  as  to  the  management  of 
their  homes.  He  thought  it  should  be  generally  understood  that  in  order 
to  have  a  good  healthy  house  the  lady  Tierself  must  be  conversant  with 
the  details  of  the  management.     If  this  were  a  little  more  known 
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and  attended  to  it  would  be  better  for  all  concerned.  Carpets  aU 
orer  a  room  were  a  great  mistake.  Then  as  to  disposal  of  refuse,  be 
was  in  favour  of  sweeping  away  dustbins  altogether.  They  were 
wrong  in  principle.  The  cardinal  principle  he  laid  down  was—  rapid 
and  continuous  removal ;  and  thej  could  only  do  this  by  having 
proper  receptacles,  to  be  emptied  by  the  scavenger  as  soon  as  possible, 
and  not  allow  the  refuse  to  accumulate  in  the  vicinity  of  the  house. 

Dr.  DoLAN  (Halifax)  remarked  that  the  want  of  proper  drains, 
sinks  and  closets  was  a  serious  evil.  He  wanted  to  say  a  few  words 
as  regarded  practical  legislation  in  reference  to  who  was  to  put  drains 
and  sinks  in  order,  because  he  believed  that  until  they  had  some  legisla- 
tion of  the  kind  all  the  efforts  of  sanitary  reformers  would  to  a  certain 
extent  be  impeded.  He  had  spent  on  his  house  something  like  £50 
to  £70  on  improving  the  drainage,  as  the  landlord  declined  to  do  it. 
Until  the  law  was  altered  so  that  landlords  were  compelled  to  put 
houses  in  a  good  condition,  they  were  virtually  in  the  hands  of  the 
landlords,  and  in  many  cases  needful  sanitary  reforms  were  not 
carried  out  because  the  landlord  would  not  do  them,  and  the  tenant 
could  not  afford  to. 

Mr.  W.  B.  Maguibe  (Dublin)  said  he  always  thought,  but  now  he 
felt  sure,  that  the  Sanitary  Institute  made  a  great  mistake  in  not 
endeavouring  to  induce  ladies  in  the  different  towns  where  Congresses 
were  held  to  come  forward  prominently  and  assist  in  sanitary  reform. 
No  doubt  ladies  required  some  courage  to  enable  them  to  bring 
forward  such  subjects  and  offer  their  advice  in  a  mixed  assemblage, 
but  the  admirable  manner  in  which  the  Countess  de  Viesca  had 
treated  this  important  subject  in  her  interesting  paper,  might  be 
taken  as  a  model  and  afford  encouragement  to  other  ladies  to  give  the 
Institute  at  other  Ck)ngresses  the  benefit  of  their  special  experience. 
Some  of  the  speakers  seemed  to  think  that  suggestions  as  to  the  form 
or  construction  of  the  various  sanitary  appliances  should  have  been 
offered,  but  they  should  remember  that  the  Countess'  paper  had  been 
written  on  ^* Domestic  Sanitary  Mancigement"  and  not  on  Domestic 
Sanitary  Engineering. 

Sir  Chables  Camebon  (Dublin)  said  he  did  not  think  he  had  ever 
listened  to  a  paper  in  which  more  home  truths  were  put  before  them 
in  so  small  a  compass.  He  quite  endorsed  all  that  was  said  in  it,  and 
did  not  think  it  was  open  to  any  hostile  criticism.  He  believed  him- 
self it  was  better  to  allow  dust  to  remain  harmlessly  on  the  shelves  and 
furniture  than  to  disturb  it  over  the  whole  room  with  a  brush,  rendering 
the  atmosphere  extremely  unpleasant  and  even  sometimes  dangerous. 
He  was  in  favour  of  the  immediate  removal  of  filth.  Even  to  deposit 
it  in  the  ground  near  was  dangerous,  because  it  so  happened  that  the 
atmosphere  of  their  dwellings  was  very  much  affected  by  the  condition 
of  the  atmosphere  of  the  soil  beneath  them.  There  was  an  atmosphere 
extending  to  some  60  or  70  feet  below  the  soil,  and  it  had  a  tendency 
to  be  diffused  up  into  their  houses.    If  the  soil  about  their  houses 
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were  impregnated  with  filthy  matters  which  were  so  often  carelessly 
thrown  out  of  houses,  the  air  below  the  soil  became  polluted  and 
dangerous,  and  that  entering  the  houses  frequently  carried  the  germs 
of  many  diseases  into  their  dwellings.  He  cordially  endorsed  every- 
thing  the  Countess  had  said  about  bed  curtains,  and  also  about 
women's  mission  in  sanitation,  believing  that  women  sanitarians 
could  exert  great  influence.  They  had  a  Ladies'  ABsociation  in 
Dublin,  and  he  had  many  opportunities  of  seeing  the  good  work  they 
did.  The  improved  condition  of  the  houses  in  the  district  in  which 
they  worked  and  improved  manners  of  the  people,  were  seen  at  once. 
A  benefit  was  also  noticed  in  the  improved  diet  of  the  working 
classes,  and  he  believed  women  were  as  capable  as  men  of  giving 
sound  sanitary  advice. 


On  "  Ambulance  Wbrk^'*  hy  J.  H.  Buckley. 

On  Oct.  19th,  1880,  the  late  General  Burnaby  and  a  few 
friends  interested  in  the  St.  John  Ambulance  movement  met 
at  the  house  of  Dr.  Buck  to  arrange  for  the  first  public  meeting 
in  connection  with  the  movement,  and  to  form  a  committee  for 
carrying  on  the  work,  more  particularly  in  Leicester  itself.  A 
Leicestershire  centre  had  been   formed  some   twelve  months 

f)revious,  but  it  was  desirable  for  the  more  efficient  working  to 
lave  a  local  committee.  When  we  look  at  the  names  of  the 
ladies  and  gentlemen  who  rallied  round  the  movement  at  this 
juncture  we  can  hardly  wonder  at  the  impetus  given  to  the 
cause.  We  refer  to  Dr.  Buck,  General  Burnaby,  Captain 
Grimston,  Captain  Rolph,  Captain  Watson,  Mr.  Farndale, 
Superintendent  of  Borough  Police,  Rev.  and  Miss  Fortescue, 
the  Misses  FuUagar,  &c.  The  first  public  meeting  was  held 
Nov.  6th,  1880,  in  the  Lecture  Ilall,  Museum  Buildings. 
Colonel  Duncan,  C.B.,  R.A.,  came  as  the  deputation  and 
presented  the  certificates.  Among  the  recipients  we  find  the 
Countess  of  Lanesborongh  and  Lady  King-Hall.  Most  of 
the  work  of  lecturing  to  the  classes  had  been  done  by 
Dr.  Buck,  but  as  the  work  grew  it  became  necessary  to  seek 
further  help.  Accordingly  eleven  of  the  medical  men  were 
applied  to  for  assistance.  Only  four  came  forward  to  offer 
their  services  gratuitously.  To  these  gentlemen,  Mr.  Greasley, 
Dr.  Buck,  Dr.  Moore,  Mr.  Douglas,  and  Mr.  Everard,  much 
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of  our  success  to-day  is  due.  Some  of  the  local  medical  gentle- 
men, while  not  able  to  assist  by  lectures,  have  lent  their  moral 
interest,  and  given  us  their  sympathy,  whilst  one — Dr.  Pearce 
*-has  placed  at  our  disposal  a  skeleton  to  illustrate  the  lec- 
tures. The  effectiveness  of  our  earlier  operations  was  felt  to 
be  considerably  marred  by  the  utter  want  of  any  organiza- 
tion or  inducement  to  keep  together  those  who  had  gained  cer- 
tificates, so  that  they  mignt  maintain  a  practical  acquaintance 
with  the  work  expected  from  them.  The  thought  occurred  to 
Mr.  H.  Brice  that  a  corps,  formed  upon  somewhat  similar  lines 
to  the  Volunteer  Fire  Brigade,  would  answer  the  purpose — 
every  member  to  hold  himself  in  readiness  to  render  any  assis- 
tance in  his  power  when  called  upon,  without  fee  or  reward ; 
and  in  order  to  maintain  a  thoroagh  state  of  efficiency,  to  meet 
once  a  month  for  practice,  and  to  have  an  occasional  lecture  from 
a  medical  gentleman.  A  preliminaiy  meeting  was  summoned  to 
meet  at  the  High  Cross  Coffee  House  in  November,  1882,  at 
which  a  committee  was  appointed  to  draw  up  rules  and  get  out 
a  circular,  to  be  sent  to  every  medical  gentleman  in  the  town 
asking  for  suggestions,  so  that  the  undertaking  might  be  estab- 
lished on  as  sound  a  basis  as  possible. 

Thus  was  formed  the  nucleus  of  a  society  which  has  done 
much  to  popularize  the  movement  in  Leicester.  An  indispen- 
sable condition  of  membership  being  the  possession  of  a  certi- 
ficate from  St.  John's  Gate. 

From  this  time  the  progress  of  the  Ambulance  movement 
has  been  steady  and  emmently  satisfactory.  At  the  commence- 
ment of  the  year  1882,  as  will  be  seen  from  the  statistics,  the 
Society  was  so  crippled  for  want  of  funds  that  less  work  was 
accomplished  than  in  any  year  of  its  existence.  Appeals  were 
made  through  the  local  newspapers.  The  committee  became  a 
body  of  collectors ;  concerts  were  got  up  by  the  railway  men 
and  the  Ambulance  Corps,  and  such  a  vigorous  effort  was  made 
as  to  bring  an  accession  of  funds  ana  an  influx  of  persons 
anxious  for  instruction ;  the  result  was  that  in  1883  our  work 
exceeded  that  of  any  previous  year — 223  gaining  certificates, 
this  being  30  in  excess  of  our  hitherto  highest  record.  The  per- 
centage of  certificates  gained  in  proportion  to  the  numoers 
examined  was  greater  than  ever.  This  end  was  mainly  achieved 
through  the  assistance  of  the  Ambulance  Corps,  detachments 
being  told  off  to  attend  each  course  of  lectures  to  assist  the 
lecturer  in  the  practical  demonstrations.  Here  our  strength 
and  |)Ower  for  good  lies.  In  this  work  as  in  yours,  gentle- 
men, theory  without  practice  is  comparatively  useless.  In  all 
our  examinations  the  ability  to  put  on  a  bandage  or  a  splint  in 
the  proper  way  and  in  the  right  place  is  accounted  far  more 
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valuable  and  important  than  the  knowledge  of  names  of  artenes, 
veins,  or  bones.     One  great  feature  of  our  work  has  been  the 
instruction  of  the  members  of  the  police  force  and  railway 
servants — two  classes  of  men  who  often  hold   the   lives    of 
their  fellows  in  their  hands.     Here  success  has  crowned  our 
efforts  in  a  marked  degree,  no  fewer  than  129  policemen  and 
130  railway  servants  have  gained  certificates,  while  more  than 
twice  that  number  have  been  under  training.     Early  in  1884  a 
separate  corps  was  formed,  composed  solely  of  railway  servants, 
and  provided  with  stretchers,  splints,  bandages  and  tourniquets. 
By  the  kindness  of  the  officials,  arrangements  are  made  that  iu 
ten  minutes  from  notice  being  received  of  any  disaster  on  the 
line,  a  company  of  twenty  efiicient  men  can  be  dispatched  to 
wherever  their  services  may  be  required.     While  tne  Bailway 
Corps  have  thus  shown  their  zeal  and  love  for  the  work,  the 
Town  Corps  have  not  been  idle.     The  need  of  an  Ambulance 
Carriage  for  the  removal  of  the  injured,  or  of  patients  suffering 
from  non-infectious  diseases  had  been  long  felt.     Several  cases 
having  come  to  the  knowledge  of  the  committee  where  pei'sons 
suffering  from  serious  fractures  had  been  placed  in  peril  from 
being  thrust  into  cabs,  it  was  determined  to  set  to  work  at  once 
to  raise  the  necessary  funds.     By  subscriptions,  and  a  sum 
raised  at  a  concert  where  all  the  performers  gave  their  services, 
the  amount  required  was  procured  and  the  carriage  was  pre- 
sented to  the  Mayor  and  Corporation,  for  the  use  of  the  town, 
in  November  last.    We  need  hardly  say  it  has  answered  all  our 
expectations.     Not  content  with   this,   another  vehicle,  to  be 
drawn  by  hand,  has  been  invented  and  built  by  members  of  the 
corps.     It  is  intended  to  place  this  in  a  populous  neighbourhood 
for  the  use  of  the  poor.     The  experiment,  it  is  hoped,  will  be 
but  an  instalment  of  a  scheme  to  provide  something  similar  for 
every  poor  centre  in  the  town.     As  such,  it  will  be  watched 
with  keen  interest  by  many. 

We  must  not  omit  to  mention  the  latest  local  development 
of  the  movement.  For  some  years  past  efforts  have  been  made 
to  obtain  an  Ambulance  Corps  for  the  volunteers,  but  not  till 
last  November  did  it  become  an  established  fact.  Ten  members 
of  the  Town  Corps,  including  the  president  and  vice-president, 
were  duly  accepted  and  sworn  in.  After  the  usual  drill,  they 
were  apportioned  amongst  the  head-quarter  companies.  In  the 
first  week  of  August  they  accompanied  the  regiment  to  the  camp 
at  Blackberry  Hill,  and  did  good  service.  We  can  hardly  refrain 
quoting  from  a  letter  sent  by  the  Colonel  of  the  regiment  to 
tne  Sergeant  in  charge :  "  I  saw  enough  of  them  in  camp  to  be 
sure  that  wherever  they  are  they  will  do  credit  to  the  battalion 
under  my  command." 
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The  following  figares  show  the  work  accomplished : — 
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For  1885,  our  returns  are  not  yet  complete,  but  we  have  a 
grand  total  of  nearly  300  certificates  to  be  presented  at  our 
annual  meeting  on  October  ISth. 

Undoubtedly  this  represents  a  large  amount  of  work  on  the 
part  of  committee  and  lecturers,  and  the  question  may  be  asked, 
eui  bono?  A  mere  cursory  glance  at  our  occurrence  book,  in 
which  8ome  only  of  the  cases  are  entered,  will  show.  We  select 
a  few  haphazard : 

1.  A  policeman  found  a  woman  in  the  canal.  On  getting  her 
out  of  the  water  she  was  apparently  dead.  By  his  unwearied 
exertions  she  was,  in  the  course  of  half-an-hour,  restored  to 
consciousness. 

2.  A  boy  carrying  some  sheets  of  glass  up  a  ladder,  fell,  the 
glass  severing  tne  orachial  artery.  A  member  of  the  corps 
stopped  the  bleeding  and  saved  the  lad's  life. 

o.  Once  more.  A  navvy  engaged  on  the  flood  scheme  was 
passing  down  Belgrave  Gate,  and  accidentally  severed  the  left 
Drachial.  A  member  of  the  Bailway  Corps  happening  to  be 
just  behind,  sprang  forward,  and  grasping  the  matf s  arm, 
compressed  the  artery  till  a  tourniquet  could  be  improvised, 
when  the  man  was  conveved  to  the  infirmary.  The  house 
surgeon  told  him  whoever  had  put  up  his  arm  saved  his  life. 
The  man  was  father  of  a  family  of  little  children,  and  his  death 
would  have  meant  the  union  for  the  family  for  years.  One 
life  saved  is  payment  for  all  the  trouble  incurred.  Who  can 
estimate  the  value  of  one  life  I  But  these  are  not  the 
whole  of  the  results  following,  many  are  not  even  reported. 
We  ask  for  your  sympathy,  gentlemen  of  the  medical  proression, 
and  we  appeal  to  your  interests.  A  live  patient  is  surely 
worth  more  than  a  dead  one,  and  our  work  is  only  to  try  and  do 
our  best  till  your  superior  knowledge  and  experience  can  be 
made  available. 
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Dr.  W.  CbLLmosTDGB  (London)  said  tbat  the  ambulance  move- 
ment was  altogether  a  recent  one,  and  one  of  the  most  important 
movements  of  modem  times.    From  its  inception  it  had  had  many 
difficulties   to   contend   with,   and   first  of  these  that  of  dealing 
with  the  medical  men.    They  were  teaching  laymen  and  women  to 
deal  more  or  less  with  professional  subjects,  and  there  was  some 
amount  of  opposition  to  start  with.    He  bad  been  associated  with 
the  St.  John  s  Ambulance  movement  from  its  beginning,  and  knew 
how  the  difficulties  had  been  met  in  London,  as  well  as  Leicester 
and  other  towns.     The  most  important  point  was  to  obtain  the 
sympathy  of  the  medical  profession.    It  was  felt  that  when  they  had 
the  medical  profession  at  the  head,  interested,  when  once  they  saw  that 
it  was  not  only  for  their  good,  but  also  for  the  good  of  humanity  at 
large,  they  had  got  over  the  main  difficulty.  Another  consideration  was 
whether  in  teaching  non-professional  persons  to  deal  with  stoppage 
of  bleeding  from  the  main  arteries  they  would  not  soon  run  the  risk 
of  doing  an  immense  amount  of  harm.    The  whole  point  was  the 
way  in  which  this  had  been  met,  and  the  results  that  had  been 
obtained.     He  could  show  from  his  own  knowledge  at  least  fifty  cases 
in  which  life  had  been  saved  by  the  intervention  of  ambulance  men, 
and  of  course  there  were  many  throughout  the  country  where  weeks 
and  even  months  of  sickness  had  been  avoided  by  proper  and  imme- 
diate treatment.     In  ambulance  work  they  taught  non-professional 
persons  to  deal  with  cases  in  such  a  manner  that  they  might  not 
become  worse  before  professional  assistance  could  be  procured.    They 
had  not  to  heal  or  repair  an  injury,  but  simply  give  it  first  aid  treat- 
ment.   He  had  known  one  or  two  cases  in  which  injury  had  been 
done.    He  saw  one  case  in  which  perhaps  it  would  have  been  better 
had  the  patient  been  let  alone,  but  to  one  case  where  injury  was 
done  they  had  fifty  where  life  was  saved,  and  thousands  where 
material  benefit  had  resulted.    There  were  two  distinct  branches  of 
the  movement.     One  confined  almost  entirely  to  men  for  the  treat- 
ment of  serious  accidents  on  the  railway,  in  streets,  mines  and  fac- 
tories;  the  other,  which  until  the  last  three  or  four  years  was 
neglected,  for  the  treatment  of  children  and  accidents  in  the  house- 
hold, such  as  bums,  scalds,  &c.,  where  ladies  were  useful.     Of  late 
years  much  attention  had  been  paid  to  the  systematic  teaching  of 
ladies  in  the  treatment  of  ordinary  every-day  accidents.     Here  was 
another  difficulty.    Many  persons  were  trained  to  treat  accidents  up 
to  a  certain  point  who  did  not  come  across  those  accidents,  and  it 
stood  to  reason  that  they  were  liable  to  forget  what  they  had  learned. 
To  meet  tbat  the  St.  John's  Ambulance  had  instituted  a  system 
whereby  periodical  examinations  were  held.     If  a  person  passed 
three  examinations,  and  obtained  three  certificates,  he  became  a  per- 
manent pupil  of  the  Association.     He  particularly  called  the  atten- 
tion of  ladies  to  the  advanced  course  of  nursing,  because  he  con- 
sidered that  for  them  it  was  the  most  important  and  interesting. 

Dr.  W.  E.  Buck  (Leicester)  called  attention  to  the  Ambulance 
Corps  which  had  been  formed  in  Leicester,  which  enabled  the  members 
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to  keep  up  their  practice,  and  suggested  that  a  corps  of  ladies  should 
be  formed  with  the  same  object  in  view.  He  also  advocated  the 
provision  of  stretchers  in  different  parts  of  large  towns  for  the 
removal  of  patients,  instead  of  placing  them  in  trucks. 

Sir  Chables  A.  Gamebon  (Dublin)  agreed  that  it  was  most  de- 
sirable they  should  have  institutions  of  this  kind  throughout  the 
United  Kingdom;  but  with  regard  to  removal  of  patients  to  in- 
firmaries he  thought  it  should  be  compulsory  upon  sanitary  authorities 
to  provide  proper  conveyances,  the  same  as  they  did  in  the  case  of 
infectious  diseases.  The  humane  removal  of  sick  people,  such  as 
those  suffering  from  rheumatic  fever,  should  engage  the  sympathy  of 
every  one,  and  he  did  not  think  it  was  the  office  of  societies  of  this 
kind  to  provide  things  which  should  be  paid  for  by  the  community  at 
large. 

Dr.  G.  A.  MooBE  (Jjeicester)  gave  instances  of  successful  ambu- 
lance treatment  of  cases  which  came  under  his  notice  at  the  Leicester 
Infirmary,  and  suggested  that  it  would  be  a  good  plan  if  instruction 
in  sanitary  principles  were  associated  with  ambulance  work. 

Mr.  J.  H,  Buckley  (Leicester),  in  reply  to  Sir  Gharles  Gameron  : 
It  is  impossible  to  calculate  the  number  of  cases  in  which  the 
members  of  our  different  corps  have  rendered  valuable  assistance. 
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SECTION   II. 

EMGINEERING  AND   ARCHITECTURE. 


ADDRESS 

By  Pbrcival  Gordon  Smith,  F.RI.B.A. 

PAESIDENT  OF  THE  SECTION. 


The  very  wide  scope  of  sanitary  engineering  and  architecture 
with  which  this  Section  of  the  present  Congress  has  to  deal,  and 
the  comparatively  short  space  of  time  which  is  available  for  the 
address  that  is  expected  of  me,  preclude  me  from  making  any 
lengthy  prefatory  remarks,  or  from  oflfering  any  apologies  for 
acceptmg  the  Presidency  of  this  Section.  Indeed,  Iwas  hardly 
aware  imtil  I  began  to  consider  the  matter,  how  very  wide  is 
our  range  of  subjects,  and  therefore  I  may,  perhaps,  be  allowed 
to  remind  you  of  some  of  the  questions  coming  within  the  scope 
of  sanitary  engineering  and  architecture.  They  include  such 
matters  as — 

Water  supply  to  all  manner  of  towns  and  villages. 

Sewerage. 

Means  of  disposal  of  sewage  as  well  as  refuse  of  all  kinds. 

Prevention  of  pollution  of  rivers  and  streams. 

Preservation  of  purity  of  the  atmosphere. 

The  formation  of  cemeteries  and  mortuaries,  and  arrange- 
ments for  the  disposal  of  the  dead. 

Open  spaces  in  towns. 

Clearing  crowded  parts  of  cities  and  towns. 

Providing  wholesome  dwellings  at  moderate  rents  for  the 
poorer  classes,  in  the  country  as  well  as  in  towns. 

Then  there  are  innumerable  other  matters,  as  abattoirs  and 
slaughter  houses,  markets,  baths  and  washhouses,  free  libraries, 
common  lodging  houses,  creches,  &c.,  which  directly  or  indirectly 
affect  the  health  of  the  people.  Beyond  these  again,  we  have 
the  intricate  detail  arrangements  for  carrying  out  these  several 
matters  in  a  proper  manner,  the  street  paving,  scavenging, 
watering  and  cleansing;  the  drainage,   water  supply,  ventila- 
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tion  and  other  points  about  our  domiciles ;  the  distribution  of 
the  various  parts  of  our  institutions  for  insuring  the  greatest 
hygienic  advantage,  whether  in  the  school,  hospital,  asylum, 
prison,  barrack  or  workhouse.  All  these  (and  others  could  be 
mentioned)  are  among  the  subjects  which  we  may  have  to  con- 
sider, and  I  think  I  have  said  enough  to  make  you  agree  with 
me  as  to  the  magnitude  of  the  subject.  It  is  quite  beyond  my 
power,  even  did  time  permit,  to  deal  in  the  most  cursory  manner 
with  all  these  subjects.  I  therefore  propose  to  touch  upon  only 
a  few  of  them,  and  in  doing  so,  to  endeavour  to  review  very 
generally  the  present  condition  of  certain  sanitaiy  works  in  the 
country — to  "take  stock,"  so  to  speak,  though  necessarily  in 
an  imperfect  and  incomplete  manner,  of  the  work  that  has 
been  done  under  modem  sanitaiy  legislation;  to  see  how  far 
we  are  making  progress,  and  whether  that  progress  is  such  as 
can  properly  be  regarded  as  satisfactory. 

The  legislation  of  recent  years  would  seem  to  have  given  a 
great  impetus  to  sanitary  progress.  It  is  stated  in  a  recent 
Annual  Report*  of  the  Local  Government  Board  that  the  total 
amount  of  loans  which  were  sanctioned  by  the  old  General 
Board  of  Health  under  the  Public  Health  Act,  1848,  up  to  1st 
September,  1858,  when  the  Local  Government  Act,  1858,  came 
into  force,  was  £2,956,178,  and  the  sanctions  granted  by  the 
Secretary  of  State  under  the  latter  Act,  and  the  Sewage  Utili- 
zation Act,  1865,  prior  to  the  date  of  the  constitution  of  the 
Local  Government  Board,  amounted  to  £7,363,366.  Thus  in 
the  twenty-three  years  prior  to  the  constitution  of  the  Local 
Government  Board  an  aggregate  sum  of  £10,319,544  was 
authorised,  while  in  the  first  thirteen  years  of  the  Local  Govern- 
ment Board  a  sum  of  £29,890,353  has  been  sanctioned  in  con- 
nection with  the  administration  of  the  sanitaiy  laws  of  England 
and  Wales,  outside  the  Metropolis,  These  figures  will  serve  to 
convey  not  only  an  idea  of  the  extent  of  the  works  that  have 
been,  and  are,  going  on  for  sanitary  purposes,  but  of  the  enor- 
mous increase  that  has  taken  pla^e  in  such  works  during  the 
last  ten  or  twelve  years.  The  larger  proportion  of  these 
amounts,  as  may  be  expected,  is  for  sewerage  works  and  water 
supply,  and  upon  these  works  alone  the  amount  authorised  to 
uroan  and  rural  authorities  has  averaged  during  the  last  five 
years  over  l^th  million  a  year.  The  total  amount  of  sanctions 
for  public  health  purposes  authorised  by  the  Local  Government 
Board  averages  upwards  of  2J  millions  a  year,  which  sum 
includes,  besides  sewerage  and  water  supply  works,  a  variety  of 
other  matters,  such  as  street  improvements,  markets,  recreation 

^^^irteenth  Annual  Report  of  Local  Government  Board  pages  Ixxi.,  et  aeq. 
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grounds,  disinfecting  stations,  infectious  hospitals,  &c.  It  must 
further  he  remembered  that  these  figures  represent  only  the 
public  debty  or  the  extent  to  which  the  local  rates  are  mortgaged, 
whereas  there  is  a  vast  further  expenditure  for  sanitary  works 
of  the  kind  known  as  **  private  improvements  " — ^works  of  a 
public  nature,  but  which  are  not  ripe  for  public  use,  and  for 
the  cost  of  which  therefore  the  owners  of  the  property  to  which 
the  works  relate  are  responsible.  The  outlay  upon  these  has 
been  estimated  as  equal  in  cost  to  that  of  the  public  works ; 
and,  assuming  that  tnat  is  an  approximately  correct  estimate,  we 
arrive  at  the  enormous  outlay  of  nearly  sixty  millions  in  sanitary 
works  outside  the  Metropolis  in  the  last  twelve  or  thirteen  years, 
or  on  an  average  a  sum  approaching  five  millions  a  year. 
This  large  outlay,  again,  is  wholly  independent  of  the  cost  in- 
curred for  sanitary  improvements  in  private  houses  and  public 
institutions,  which  must  be  very  considerable,  but  of  which  we 
have  no  means  whatever  of  forming  an  estimate. 

This  large  increase  of  expenditure,  which  falls  on  the  increased 
population  and  improved  resources  of  the  country,  unquestion- 
ably represents  a  vast  amount  of  really  useful  work.  But  it 
by  no  means  represents  all  the  useful  sanitary  work  of  the 
country,  for  there  is  other  work  of  much  importance  which 
involves  practically  no  cost  whatever.  The  benefits  derived 
from  supplying  our  towns  with  house  to  house  water  supply, 
and  our  villages  with  the  more  modest  main  pipes  and  puolic 
water  taps  and  fountains,  are  indeed  great.  The  advantages  of 
providing  properly  constructed  sewers  in  our  populous  places, 
whether  cities  or  villages,  and  of  disposing  of  the  sewage  in  a 
harmless  and  efficient,  if  not  always  in  a  useful  or  profitable 
way,  are  enormous.  The  success  which  has  over  and  over  again 
resulted  from  the  possession  of  an  efficient  hospital  in  which  the 
early  cases  of  infectious  fevers  have  been  isolated,  so  that 
what  might  otherwise  have  become  a  dangerous  epidemic,  has 
been  averted,  is  gradually  being  recognized,  as  is  shown  by 
the  increasing  number  of  hospitals  that  are  being  built  for  the 
purpose,  as  well  as  by  the  diminishing  reluctance  of  patients  to 
go  into  them.*  The  benefits  conferred  on  the  communities  by 
the  vast  street  improvements  in  many  populous  towns,  by  the 

*  la  no  BAnitary  district,  perhaps,  have  the  arraDgements  for  the  isolation 
of  cases  of  infectious  fevers  been  better  managed  and  attended  with  mora 
useful  results,  than  in  Leicester.  The  compulsory  notification  of  infectious 
disease  has  tended  to  the  isolation  of  cases  in  their  earliest  stage,  and  the 
hospital  has  acquired  a  reputation  for  comfort ;  payment  has  been  regarded 
as  quite  a  secondary  consideration,  the  isolation  of  the  patients— and  indeed 
of  any  friends  of  the  patients  who  had  attended  them  immediately  prior  to 
admission,  and  thereby  become  a  possible  source  of  infection— being  the 
primary  object  of  attainment. 
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provision  of  excellent  pleasure  and  recreation  grounds,  by  the 
construction  of  good  markets  and  abattoirs,  cemeteries  and  the 
like,  are  universally  admitted;  and  indeed  it  is  impossible  to 
form  any  estimate  of  the  wide  extent  of  the  advantages  resulting 
from  these  important  works  when  efficiently  carried  out.  But 
there  is  still  other  useful  work  of  less  costly  kind  that  has  made 
gigantic  progress  in  the  last  ten  or  twelve  years;  I  refer  to 
the  education  of  the  public  in  the  appreciation  of  sanitary  work 
of  all  kinds,  which  has  advanced  in  a  most  encouraging  manner ; 
without  this,  I  contend,  in  this  country  of  local  government, 
no  practical  progress  would  have  been  possible.  The  enthusiast 
may  be  somewhat  disappointed  when  he  sees  apathy  in  regard 
to  health  matters  displayed  by  some  corporation  or  local  board, 
or  neglect  of  some  important  duties,  such  as  the  control  of  house 
construction  for  example,  or  other  equally  important  detail; 
but  taking  a  broad  view  of  the  present  state  of  public  feeling 
on  the  subject,  compared  with  what  it  was  some  twenty  years 
ago,  and  looking  at  the  improved  acquaintance  with  sanitary 
matters  generally  which  has  resulted  from  these  annual 
gatherings,  from  the  Health  Exhibition  and  the  various  local 
sanitary  exhibitions  so  commonly  held,  I  think  we  have  ev^ry 
reason  for  congratulation. 

It  is  only  about  thirteen  years  since  the  constitution  of  the 
present  central  authority  for  the  control  of  matters  relating  to 
public  health.  The  Local  Government  Board  Act,  1871,  not 
only  constituted  that  authority,  but  transferred  to  it  a  variety 
of  duties  which  had  previously  devolved  upon  a  number  of 
different  departments  of  government,  and  thus  a  step  was  taken 
which  tended  to  facilitate  the  controlling  of  such  matters  and 
the  discharge  of  those  functions  with  greater  uniformity,  pre- 
cision and  certainty  than  previously.  That  Act  was  immediately 
followed  by  the  passing  of  the  Public  Health  Act,  1872,  but 
this  was  superseded  by  the  comprehensive  Public  Health  Act, 
1875,  which  at  once  put  the  numerous  sanitary  laws,  which  had 
previously  existed  in  a  most  inconveniently  scattered  and  dis- 
persed form,  into  a  concrete  and  manageable  shape.  It  is  these 
Acts,  with  certain  more  recent  Amendment  Acts,  which  may 
be  said  to  constitute  the  machinery  by  which  throughout  the 
country  (the  Metropolis  excepted),  all  matters  relating  to  public 
health  are  controlled.  These  general  Acts  have  in  some  places, 
as  in  the  town  in  which  we  are  assembled,  been  supplemented 
by  Local  Acts  for  certain  purposes,  but  this  has  been  done 
mainly  to  satisfy  local  wishes  and  to  meet  local  circumstances, 
and  though  in  some  instances  this  shows  a  commendable  dis- 
position for  advancement  beyond  the  general  laws  of  the  land, 
and  upon  some  points  at  any  rate  is  no  doubt  beneficial,  I  am 
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by  no  means  sure  that  Local  Acts  have  invariably  satisfied  their 
promoters,  or  indeed  been  commensurate  with  the  large  cost 
involved  in  obtaining  them.  An  able  writer*  speaking  of  these 
Local  Acts,  says,  ''Since  the  Statute  of  1875,  as  before  that 
date,  Local  Acts,  amending  the  General  Law,  in  one  view, 
.  confusing  and  obliterating  in  another,  continue  to  be  passed. 
They  have  arisen,  in  many  cases,  from  an  exaggerated  sense  of 
the  peculiarities  of  the  town,  or  a  desire  to  make  minute  pro- 
vision by  statute  instead  of  bye-law.  For  some  populations  it 
must  be  admitted  that  a  convenient  code  in  one  statute  has  been 
thus  provided.  These  codes  would  be  more  capable  of  defence 
if  supplementary  Acts  for  the  same  town  did  not  so  soon  rob 
them  of  that  comprehensive  character  which  is  their  best  justi- 
fication. For  our  great  towns  precision  and  directness  have  not 
been  attained  by  Local  Acts,  inasmuch  as  their  number  and 
complexity  so  often  reduce  the  whole  to  a  chaotic  state. 
These  Local  Acts  are  unsound  in  principle,  because  sold  by 
Parliament  for  fees,  and  because  in  practice,  at  any  rate,  they 
cannot  be  amended  without  the  employment  of  legal  assistance, 
which  is  itself  a  source  of  expense."  I  am  bound  to  express 
my  general  concurrence  with  those  remarks,  and  especially  as  to 
the  difficulty  and  expense  of  obtaining  a  Local  Act  as  well  as 
of  amending  it.  Whatever  can  be  done  by  means  of  bye-laws 
under  the  provisions  of  the  general  statutes  clearly  ought  not 
to  be  embodied  in  any  Local  Act.  The  Public  fiealtn  Act, 
1875,  specially  provides  that  bye-laws  may  be  made  with  respect 
to  new  buildings  for  securing  their  stability,  for  the  prevention 
of  fires,  and  for  purposes  of  health,  hence  none  of  these  matters 
ought  to  be  dealt  with  by  Local  Acts.  Proper  bye-laws  can 
generally  be  obtained  at  little  or  no  expense  and  in  a  very  short 
space  of  time ;  they  can  be  altered,  extended  or  repealed  with 
the  least  possible  difficulty,  and  can  be  so  framed  as  to  include 
nearly  every  necessary  requirement.  When  these  matters  are 
embodied  in  Local  Acts,  the  details  often  fail  to  obtain,  in  the 
preparation  of  the  Bill  in  Parliament,  that  careful  and  skilful 
attention  that  is  requisite.  The  Local  Government  Board  in 
their  13th  Annual  Keport  observe  (page  ciL)  upon  this  subject: 
— "In  several  Bills  which  came  under  our  review  we  found 
clauses  ostensibly  designed  to  secure  to  the  local  authority  a 
more  efifective  control  over  building  operations  than  bve-laws 
under  the  Public  Health  Act,  1875,  would  enable  them  to 
exercise.  In  many  instances,  however,  it  appeared  to  us  that 
the  clauses  were  of  an  objectionable  character  as,  while  pur- 
porting to  lay  down  rules  ha\dng  for  their  object  the  prevention 

*  Mr.  Francis  S.  Powell,  Health  Exhibition  Literature.  Vol.  II.,  p.  341. 
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of  sanitary  defects  in  the  structure  and  surroundings  of 
dwelling-houses,  they  omitted  to  enforce  the  observance  of  pre- 
cautions which  would  have  a  place  in  any  properly  framed  code 
of  regulations,  and  in  some  cases  would  have  prescribed,  with 
regard  to  such  matters  as  drainage,  ventilation,  the  provision  of 
open  spac«,  &c,,  requirements  which  we  were  compelled  to 
regard  as  tending  to  perpetuate  structural  arrangements  now 
generally  condemned  as  sources  of  probable  danger  to  health." 
I  may  state  that  in  recent  years  Parliament  has  appointed 
special  committees  to  consider  and  report  upon  Local  Bills,  and 
by  this  means  much  needless  and  defective  local  legislation  is 
arrested. 

The  education  of  the  public  in  the  appreciation  of  what  is 
healthy,  and  in  the  desire  to  adopt  proper  sanitary  arrangements, 
cannot  fail  to  encourage,  among  otner  measures  of  advance- 
ment, the  adoption  and  efficient  appUcation  of  proper  codes  of 
bye-laws  as  a  means  of  controlling  the  details  of  the  construction 
of  domiciliary  buildings;  and  this — the  value  of  which  can 
hardly  be  over-estimated — is,  I  think,  gradually  progressing  in 
a  surprisingly  rapid  manner.  Looking  back  some  fifteen  or 
twenty  years,  how  rare  was  it  to  find  even  such  common 
arrangements  as  disconnected  waste-pipes  and  ventilated  soil 
pipes,  arrangements  which  now-a-days  many  people  look  for  in 
one  form  or  another  as  a  matter  of  course.  Then  there  are  the 
arrangements  for  drain  ventilation,  for  rendering  building  sites 
wholesome,  for  securing  adequate  open  space  about  houses,  for 
ensuring  a  proper  kind  of  closet,  proper  privies  and  ashpits,  and 
a  host  of  other  details  of  importance.  All  these  matters  can 
be  dealt  with  in  new  buildings  by  means  of  bye-laws,  and 
although  one  may  regret  that  so  many  places  retain  old- 
fashioned  regulations  which  are  exceedingly  indefinite,  arbitrarj , 
and  often  erroneous,  it  is  satisfactory  to  gather  from  the  annual 
reports  of  the  Local  Government  Board  that  this  subject  is 
being  taken  up  by  the  public  in  a  way  which,  as  it  seems  to  me, 
is  highly  satisfactory.  In  1877  the  Central  Board  caused  to  be 
prepared  a  form  of  building  regulations  which  it  was  suggested 
should  be  used  by  local  sanitary  authorities  as  a  model  upon 
which  to  frame  bye-laws  relating  to  new  streets  and  buildings 
adapted  to  the  requirements  of  their  district.  This  "  model " 
series  deals  with  the  various  subjects  upon  which  bye-laws  may 
be  made,  and  it  contains  veiy  complete  and  definite  regulations 
based  upon  what  are  generally  recognised  as  sound  principles ; 
and  when  I  say  that  in  the  short  period  of  eight  years  which 
has  since  elapsed,  the  model  code  has  been  adopted  in  a  more  or 
less  complete  form  by  some  400,  or  25  per  cent.,  of  the 
urban  and  rural  sanitary  authorities  of  England  and  Wales, 
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I  am  sure  you  will  agree  with  me  iu  regarding  the  matter 
with  some  degree  of  gratification. 

In  some  of  these  districts  I  have  reason  to  know  that  the 
new  bye-laws  are  found  to  be  working  most  satisfactorily  and 
without  difiiculty,  and  it  is  to  be  hoped  that  wherever  in  opera- 
tion they  will  be  intelligently  enforced,  though  I  fear,  from  what 
I  have  observed  in  a  few  places  which  possess  good  bye-laws,  that 
there  is  much  yet  to  be  desked  for  ensuring  their  being  uniformly 
and  efficiently  carried  out.  Upon  this  particular  pomt  I  would 
observe  that  the  education  of  the  people  in  the  importance  of 
sound  and  healthy  dwellings  may  be  expected  to  bring  about 
improvement,  for  at  present  it  frequently  happens  that,  owing 
to  the  apathy  of  the  ratepayers  who  annually  elect  the  members 
of  the  local  sanitary  authorities,  the  successful  candidates  are 
persons  who  are  directly  or  indirectly  interested  in  evading 
some  of  the  most  valuable  bye-laws,  with  the  main  object  of 
effecting  some  saving  in  the  first  cost  of  building.  This  un- 
fortunate circumstance  which,  so  far  as  certain  sanitary  matters 
in  the  Metropolis  are  concerned,  is  also  severely  commented 
upon  by  the  Mansion  House  Council  on  the  dwellings  of  the 
poor  in  their  first  annual  report,*  not  infrequently  results  in 
some  degree  of  dama^  to  the  reputation  of  a  district ;  but 
until  the  electors  as  a  body  can,  by  oeing  taught  its  importance, 
be  induced  to  secure  the  return  of  competent  and  thoroughly 
disinterested  members,  I  fear  matters  will  often  be  not  as  satis- 
factory as  could  be  wished. 

This  should  really  be  a  feature  in  the  education  of  the  people. 
Sometimes  a  candidate  will  advocate  his  claim  for  support  at  a 
local  board  election  on  the  ground  that  being  a  builder  he  is  a 
"  practical  man,"  and  therefore  would  be  more  eligible  for  the 
post  than  any  one  else.  Another  candidate  asserts  that  his  fiirst 
object  on  election  will  be  to  oppose  expenditure.  I  say  that  all 
these  candidates  deserve  no  support  at  the  hands  of  the  rate- 
payers. The  so-called  **  practical  man  "  is  generally  one  of  the 
most  unpractical,  who  has  some  other  object  in  view  than  the 
common  interest  of  the  district.  The  Sanitary  Authority 
has,  or  ought  to  have,  competent  skilled  advisers  in  the  persons 
of  the  medical  officers  of  health,  the  surveyor  or  engineer,  the 
clerk  or  lawyer,  and  so  on ;  and  they  should  appeal  to  those 
officers  for  advice  on  the  several  matters  with  which  they  are 
respectively  concerned,  and  then  use  their  own  common  sense 
in  the  adoption  of  that  advice  just  in  the  same  way  as  any 

*  **  Great  blame  for  this  state  of  things  rests  with  the  ratepayers  who,  mainly 
from  sheer  idleness  or  indifference,  permit  too  often  the  election  of  men  who 
have  their  own  interests  to  serve  rather  than  the  welfare  of  the  people  to 
promote." 
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individual  who  conRults  his  doctor,  architect,  or  lawyer,  uses  his 
own  judgment  as  to  the  adoption  of  the  advice  he  receives. 
Again,  the  man  who  goes  on  a  local  board  to  oppose  all  ex- 
penditure clearly  is  unfit  for  the  post,  as  he  overlooks  the  fact 
that  the  very  ratson  (T^tre  of  the  Board  is  to  perform  certain 
duties  necessary  to  the  health  and  well-ordering  of  the  district, 
and  that  the  question  of  finance  is  necessarily  a  secondary 
though  not  much  less  important  matter,  the  duty  attaching  to 
this  oeing  to  secure  the  most  complete  eflSciency  at  the  least 
possible  cost  to  the  ratepayers. 

I  occasionally  hear  complaint  that  regulations  commonly 
r^arded  as  suitable  for  universal  application  can  only  be  put  in 
operation  in  urban  districts,  and  that  consequently  certain  com- 
paratively sparsely  populated  places  are  precluded  from  possess- 
ing themselves  of  the  advantages  available  in  those  respects  to 
more  populous  places.  I  am  therefore  glad  to  avail  myself  of 
this  opportunity  of  pointing  out  that  by  section  276  of  the 
Public  Health  Act,  1875,  any  rural  authority  can,  if  it  be 
desired,  obtain  the  same  powers  as  an  urban  authority  to  deal 
with  nearly  every  matter  of  importance  needing  control  in  their 
district.  In  this  way  a  rural  authority  can  be  invested  with 
urban  powers  to  make  bye-laws  on  various  subjects,  including 
regulations  as  to  new  streets  and  buildings  in  their  district  or 
in  any  portion  of  it.  In  the  year  1883  as  many  as  55  rural 
districts  were  thus  invested  with  urban  powers,  and  of  these 
27  obtained  power  to  make  bye-laws  as  to  new  streets  and 
buildings. 

Before  leaving  the  question  of  bye-laws  I  may  briefly  refer 
to  the  subject  of  common  lodging-houses  and  slaughter-houses, 
respecting  both  of  which  it  is  the  duty  of  every  sanitary 
authority  to  make  bye-laws  for  their  efficient  control.  The 
arrangement  of  buildings  for  these  purposes,  whether  as  adapted 
old  buildings  or  as  new  buildings,  involves  a  number  of  points 
having  important  sanitary  bearings,  but  it  will  suffice  for  me 
here  to  refer  to  the  bye-laws  ana  memoranda  which  have  been 
prepared  by  the  Local  Government  Board  to  serve  as  models 
for  the  guidance  of  sanitaiy  authorities  when  framing  regula- 
tions upon  those  subjects.  1  may  likewise  refer  in  the  same  way 
to  the  model  bye-laws  and  memoranda  respecting  the  construc- 
tion and  management  of  mortuaries  and  cemeteries  provided  by 
sanitary  authorities,  both  of  which  matters  concern  the  sanitary 
engineer  and  architect 

Turning  to  the  subject  of  water  supply  we  find  a  growing 
demand  for  an  unstinted  water  supply  in  our  cities,  towns  ana 
villages.  Thus  the  subject  of  improved  means  of  water  supply 
in  the  Metropolis  and  in  numerous  large  cities  and  towns  is 
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receiving  constant  consideration,  not  only  with  reference  to 
increased  quantity,  but  to  pure  and  soft  Quality.  The  careful 
investigation  of  outbreaks  of  disease  has,  auring  the  last  15  or 
20  years,  largely  increased  our  knowledge  of  the  part  which 
defective  and  deficient  means  of  water  supply  plays  in  the 
cause  and  spread  of  local  epidemics,  and  steps  aoe  now  com- 
monly taken  in  well  administered  districts  to  guard  against 
the  possibility  of  such  occurrences.  Notwithstanding  our  in- 
creased knowledge  in  these  matters,  however,  we  hear  from 
time  to  time  of  serious  outbreaks  consequent  upon  neglect  of  the 
local  authority  to  ensure  the  purity  of  the  water  distributed 
among  the  inhabitants,  and  we  nave  accordingly  seen  the  most 
disastrous  results  occurring.  In  one  town  of  some  10,000 
inhabitants,  as  many  as  486  cases  of  enteric  fever  (of  which  37 
terminated  fatally)  occurred  in  a  period  of  five  months.  In 
another  town  of  about  8,250  inhabitants,  548  cases  of  enteric 
fever  occurred  (of  which  42  proved  fatal)  in  a  period  of  six 
months.  In  a  third  town,  having  a  population  of  some  25,000 
inhabitants,  an  outbreak  of  enteric  fever  occurred  in  the  latter 
half  of  the  year,  and  during  those  six  months  over  1,200  cases 
were  recorded,  of  which  some  90  were  fatal.  In  all  these 
instances  (many  others  could  be  cited)  the  public  water  supply 
was  more  or  less  directly  connected  with  the  distribution  of  the 
disease,  and  who  shall  estimate  the  whole  cost,  mentally  as  well 
as  financially,  of  such  occurrences  to  the  districts  concerned. 
In  the  smallest  of  the  three  towns  just  referred  to,  the  keeper 
of  the  principal  hotel,  where  I  happened  to  find  myself  the  soli- 
tary visitor  during  a  stay  of  a  few  days  towards  the  close  of  the 
outbreak,  estimated  that  the  town  had  lost  between  £50,000 
and  £60,000  in  hard  cash,  while  the  anxiety  and  sorrow,  not  to 
speak  of  impaired  health,  consequent  upon  the  illness  and  death 
of  so  many  inhabitants  was  appalling.  In  another  town  an 
epidemic  is  known  to  have  cost  the  rates  an  aggregate  sum  of 
£35,000  in  money  irrespective  of  serious  loss  from  partial 
stoppage  of  trade.  Instances  of  this  kind  cannot  be  too 
strongly  impressed  on  the  public  in  order  to  show  that  undue 
parsimony  in  the  carrying  out  of  whatever  works  are  indis- 
pensable for  the  protection  of  the  health  of  the  inhabitants 
really  defeats  its  ooject,  as  it  inevitably  leads  to  ultimate  large 
expense,  to  say  nothing  of  loss  in  other  ways,  instead  of 
effecting  any  saving  in  money. 

Referring  to  the  question  of  water  supply  in  nuul  districts, 
I  wish  to  direct  attention  to  the  Public  Health  (Water)  Act, 
1878,  which  casts  on  the  rural  sanitary  authority  of  a  district, 
or  on  the  urban  authority  if  invested  with  the  powers  of  the 
Act,  the  duty  of  seeing  that  every  occupied  dwelling  house  in 
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their  district  has,  within  a  reasonable  distance,  an  available 
supply  of  wholesome  water,  sufficient  for  the  consumption  and 
for  use  for  domestic  purposes  of  the  inmates  of  the  house ;  and 
where  it  appears  on  the  report  of  the  officers  of  the  authority 
that  an  occupied  dwelling  house  has  not  such  supply  within  a 
reasonable  distance,  they  may  take  proceedings  to  compel  the 
owner  to  furnish  such  supply  if  they  consider  it  can  be  done  at 
a  reasonable  cost,  not  exceeding  a  certain  limit  laid  down  in  the 
Act.  This  Act,  which  includes  provisions  for  the  protection  of 
the  individual  owners  and  others  against  unreasonable  demands 
from  the  sanitary  authority,  deserves,  I  think,  to  be  more 
widely  known  than  it  is,  for  although  it  appears  that  in  some 
cases  difficulties  arise  in  the  practical  application  of  the  Act,  I 
cannot  but  think  it  ought  to  be  more  frequently  resorted 
to,  inasmuch  as  at  present  the  water  supply  to  individual 
houses  in  rural  distncts  is  very  often  insufficient  and  almost 
invariably  liable  to  contamination.  It  is  indeed  hardly  sufficiently 
realized,  I  think,  by  the  general  public  how  commonly  the  village 
water  supply  is  polluted.  This  happens  from  a  variety  of  cir- 
cumstances. The  water  is  usually  chiefly  surface  water  and 
thus  it  is  liable  to  contamination  by  cattle.     It  is  also  liable  to 

SoUution  from  farmyards,  manure  heaps,  middens,  and  surface 
r^nage  generally.  Another  common  source  of  contamination 
is  the  proximity  of  water  supply  to  the  village  churchyard  or 
burial  ground.  In  one  rural  district,  of  which  I  recently  had 
the  opportunity  of  perusing  a  report  by  its  Medical  Officer  of 
Healtn,  it  was  shown  that  of  some  twenty-three  burial  grounds 
in  the  district,  only  ten  could  be  said  to  present  no  serious 
sanitary  objection.  In  one  of  the  others,  it  was  stated,  '*  there 
are  two  dipping  wells  which  are  under  the  walls  of,  and  at  a 
lower  level  than  the  churchyard,"  and  the  water  from  these  is 
said  to  be  at  times  "  extremely  ofifensive."  In  another,  where 
all  the  available  space  for  burials  had  been  used  repeatedly,  the 
drsdnage  was  said  to  percolate  through  the  walls  and  under  the 
floor  of  a  number  of  cottages.  In  a  third,  the  water  supply  to 
the  village  inn  was  said  to  be  conveyed  along  a  stone  rubble 
drain  passing  beneath  part  of  the  churchyard,  and  the  covering 
stones  of  this  drain  were  frequently  exposed  when  graves  were 
dug. 

In  view  of  such  conditions  as  I  have  just  referred  to,  it  will 
be  admitted  that  the  powers  conferred  on  rural  authorities  by 
the  Public  Health  ^Water)  Act,  1878,  are  urgently  needed,  and 
ought  to  be  appliea  more  generally  than  is  at  present  the  case. 
I  have  a  strong  conviction  that  during  wet  seasons  we  allow 
much  wholesome  water  to  escape  which  ought  to  be  carefully 
collected  in  suitable  underground  tanks  for  use  in  the  following 
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dry  seasons,  and  that  the  time  will  come  when  proper  storage 
tanks  for  this  purpose  will  be  required  by  statute  to  be  provided 
in  rural  localities  where  scarcity  of  water  is  experienced  every 
summer.  Indeed,  even  now,  without  further  legislation^  the 
provision  of  suitable  storage  tanks,  such  as  I  have  just  i*eferred 
to,  might  possibly  suffice  to  meet  the  requirements  of  the  Public 
Health  (Water)  Act,  1878,  where  no  other  proper  means  of 
supply  were  available.  The  quantity  of  rainfall  in  the  year 
vanes  considerably  in  different  parts  of  the  country.  In  some 
of  the  eastern  districts  it  is  as  little  as  20  or  25  inches,  while  in 
the  west  60  to  100  inches,  or  more,  is  not  uncommonly  recorded. 
It  is  worth  bearing  in  mind  that  if  only  12  inches  of  rainfall 
over  a  collecting  gi'ound  of  one  acre  were  to  be  properly  stored, 
it  would  suffice  to  supply  thirty  persons  with  twenty-five  gallons 
of  water  each  per  day  for  a  whole  year. 

In  regard  to  the  question  of  sewerage,  the  different  methods 
of  sewage  disposal,  whether  by  ejectment  into  the  sea,  by 
precipitation,  by  surface  or  by  sub-irrigation — ^the  liquids  in  a 
comparatively  pure  state  passing  into  the  rivers  and  streams  — 
all  are  receiving  attention  at  the  hands  of  sanitary  engineers, 
and  the  details  are  being  greatly  improved  upon  year  bv  year. 
In  the  same  way  the  means  of  disposing  of  house  reiuse  is 
receiving  more  attention  than  formerly,  and  there  is  certainly 
need  for  improvement  in  regard  to  some  of  the  methods  of 
dealing  with  the  contents  of  dust-bins  and  ash-pits.  I  notice 
the  increasing  number  of  destructors  that  are  being  used  for 
"  cremating  "  all  manner  of  refuse ;  in  one  instance  that  I  know 
of,  even  the  soUds  of  the  sewage  of  a  district  of  some  15,000  to 
20,000  inhabitants,  after  precipitation,  are  collected  and  mixed 
with  the  ordinary  house  refuse,  and  the  whole  is  then  passed 
through  fire  in  destructors,  from  which  the  "  output,"  in  the 
form  of  clinkers,  is  ground  up  and  made  into  concrete,  paving 
slabs,  mortar,  &c.  Although  the  various  schemes  for  sewage 
and  refuse  disposal  that  have  been  adopted  in  different  parts  of 
the  country,  and  upon  different  scales,  nave  been  attended  with 
varying  degrees  of  success,  I  am  decidedly  of  opinion  that  the 
result  as  a  whole  is  satisfactory,  and  the  money  expended  on 
these  works  has  been  generally  well  laid  out,  having  regard  to 
the  prime  object  in  view,  namely,  the  getting  rid  of  sewage  and 
refuse  in  a  fairly  harmless  way  at  the  least  possible  cost  to  the 
ratepayers. 

Tnere  is  another  point  in  connexion  with  sewage  disposal 
which  I  think  calls  for  our  special  consideration.  I  mean  the 
permitted  construction  of  cesspools.  Under  all  the  modem 
sanitary  acts  cesspools  are  permitted  to  be  used  for  the  collec- 
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tion  of  sewage  wherever  there  is  no  available  sewer  within  a 
distance  of  100  feet  from  the  building  to  be  drained.  If  the  cess- 
pool is  situated  in  an  urban  district  it  must  be  so  arranged  and 
constructed  as  not  to  allow  its  contents  to  overflow,  leak  out,  or 
soak  away  into  the  ground.  If  it  is  in  a  rural  district,  however, 
there  is  no  such  provision,  and  the  cesspool  may  be  so  con- 
structed that  its  contents  may  overflow  into  a  ditch,  or  may 
soak  continually  into  the  ground.  Notwithstanding  the 
statutory  prohibition*  in  urban  districts  of  cesspools  which 
allow  their  contents  to  escape  into  the  ground,  there  are  many 
towns — ^and,  indeed,  some  health  resorts — ^where  this  system 
is  in  full  force,  with  populations  of  twenty  thousand  to  fifty 
thousand  inhabitants,  the  ground  being  almost  completely 
honeycombed  with  such  cesspools.  Although  such  arrange- 
ments cannot  but  promote  unwholesome  conditions  by  certain 
degrees  of  pollution  of  soil  and  ground  air,  it  is  far  less  dan- 
gerous where  there  is  a  good  public  water-supply  than  where, 
as  in  many  rural  districts,  each  house  draws  its  water  from  its 
own  or  from  some  common  well.  For  here,  even  if  the  cess- 
pools are  required  by  bye-law  to  be  made  water-tight,  it  rarely 
happens  that  either  cesspools  or  the  drains  leading  to  them  are 
actually  water-tight,  ana  consequently,  what  with  leaky  drains 
and  cesspools,  the  soakage  from  manure  pits,  dust-bins,  pig- 
styes,  and  the  like,  the  shallow  wells  in  rural  districts  are  almost 
always  more  or  less  contaminated.  So  far  as  cesspools  are  con- 
cerned, I  desire  to  enter  my  protest  against  the  system  alto- 
gether, and  I  cannot  but  think  that  the  time  is  not  far  distant 
when  they  will  be  universally  prohibited  by  statute.  Possibly 
sewage  tanks  of  proper  construction  might  be  permissible  in 
some  conditions  where  they  would  be  emptied  without  fail  so 
frequently  that  the  sewage  in  them  would  never  be  other  than 
fresh,  but  otherwise  I  think  the  system  of  cesspools  ought  to  be 
abolished.  They  are  radically  bad  in  principle  and  disgusting 
and  dangerous  in  practice.  They  are  bad  in  principle  because, 
under  the  most  favourable  circumstances,  they  retain  the  sewage 
in  near  proximity  to  buildings  for  a  consiaerable  period,  and 
always  long  after  the  sewage  has  become  putrid.  The  walls  of 
the  cesspool  once  impregnated  with  putrid  sewage  will  always 
remain  so,  and  leaven  the  fresh  sewage  brought  into  the  cess- 
pool. Any  more  dangerous  and  objectionable  system  it  is 
difficult  to  conceive,  and  it  is  probably,  directly  or  indirectly, 
the  cause  of  more  injury  to  health  than  is  commonly  supposed. 
For  these  reasons  I  hope  to  see  the  system  absolutely 
prohibited,  in  rural  as  well  as  in   urban    districts.     Indeed, 

»  Section  47  (3)  of  the  Public  Health  Act,  1875. 
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I  think  there  would  be  little  real  difficulty  in  prohibiting 
cesspools  altogether  in  the  case  of  new  buildings.  Where 
a  house  or  an  institution  has  to  be  built,  there  ought  to  be 
proper  sewers,  or  some  other  suitable  and  proper  means  of 
getting  rid  of  the  sewage  while  it  is  still  in  a  fresh  and  com- 
paratively harmless  state.  If  the  local  conditions  would  not 
permit  this,  I  think  the  erection,  or  at  any  rate  the  occupation, 
of  the  building  should  be  deferred  until  proper  arrangements 
could  be  made.  This  would  surely  be  better  than  either  that 
the  soil  and  ground  water  should  be  poisoned  by  the  constant 
discharge  into  it  of  foul  sewage,  or  that  the  sewage  should  be 
collected  and  retained  in  close  proximity  to  the  building  until 
its  removal  is  inevitably  attended  with  danger  as  well  as  with 
nuisance.  The  use  of  cesspools  is,  I  venture  to  think,  continued 
to  a  great  extent  merely  from  force  of  habit.  People  have  been 
so  accustomed  to  regard  the  provision  of  cesspools  as  a  necessity 
that  it  is  assumed  as  a  matter  of  course  that  they  are  indispen- 
sable. This  is,  however,  by  no  means  the  case,  and  in  support 
of  my  contention  I  would  refer  to  what  has  taken  place  in 
regard  to  the  use  of  middens  in  many  of  the  large  towns  of  Lan- 
cashire, Yorkshire,  and  elsewhere.  It  was  formerly  the  custom 
in  those  towns  to  construct  huge  midden  pits  that  were  emptied 
only  when  full,  at  intervals  or  many  years,  and  it  was  alleged 
that  these  were  indispensable.  But  in  the  best-administered 
towns  where  this  was  the  case,  such  middens  have  been 
abolished,  and  indeed  are  now  prohibited,  while  small  recep- 
tacles, wholly  above  ground,  and  from  which  the  filth  is 
frequently  removed,  and  always  before  putrefaction  has  set  in, 
are  now  invariably  adopted.  I  venture  to  hope  the  same  action 
may  be  taken  with  regard  to  cesspools. 

We  have  heard  a  great  deal  during  the  last  few  years  about 
the  dwellings  of  the  poor,  and  quite  recently  we  have  had  the 
advantage  of  considering  the  reports  of  the  Royal  Commission 
on  the  Housing  of  the  Working  Classes.  It  is,  however,  often 
forgotten  that  the  subject  is  an  old  one.  Shortly  after  the  first 
constitution  of  the  Poor  Law  Commission,  about  1835,  the 
condition  of  the  labouring  classes  attracted  attention,  and  in 
1839  the  Poor  Law  Commissioners  were  directed  by  the  Queen 
to  make  an  inquiiy  on  the  subject,  and  in  1842  the  results  of 
that  inquiry  were  framed  by  the  secretary  of  the  commission, 
Mr.  Edwin  Chadwick,  in  a  report  which,  to  this  day,  is  regarded 
as  quite  a  standard  work  on  the  subject  The  author  of  that 
report,  I  am  pleased  to  say,  is  still  among  us,  and  actively  works 
to  promote  the  sanitary  welfare  of  all  classes.  The  name  of 
Edwin  Chadwick,  C.B.,  will  ever  be  honourably  associated  with 
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the  subject  of  sanitary  engineering  and  architecture.  That 
report  also  contains  a  plan  suggested  by  Mr.  Sydney  Smirke, 
the  eminent  architect  of  that  day,  for  a  so-called  '*  public 
lodging  house,"  containing  in  three  storeys  some  50  or  60 
separate  single-room  tenements.  Shortly  afterwards  societies 
were  formed  for  the  purpose  of  improving  the  condition  of  the 
dwellings  of  the  labouring  classes,  and  one  of  these  societies, 
under  the  presidency  of  the  Jate  Prince  Consort,  exhibited  at  the 
Great  Exhibition  of  1851,  a  block  of  model  houses.  Other 
societies,  having  similar  objects,  became  established  in  the 
provinces,  and  various  moael  villages  were  formed,  as  at 
Saltaire,  near  Bradford,  Ackroydon,  near  Halifax,  &c.  Still 
later  we  have  the  effects  in  the  Metropolis  of  Sir  Sydney 
WaterloVs  Society,  and  the  trustees  of  the  Peabody  Bequest, 
besides  numerous  other  societies  which  have  produced  numbers 
of  small  houses,  such  as  those  of  the  Queen's  Park  and  Shaftes- 
bury Park  Estates  in  London,  and  others  elsewhere. 

There  is  thus  evidence  of  much  useful  work  having  been 
done  in  the  way  of  providing  improved  dwellings  for  the  people, 
and  some  idea  of  the  extent  of  it  may  be  inferred  from  the  fact 
that  in  London  alone  no  less  than  twelve  millions  of  money  is 
said  to  have  been  invested  in  buildings  containing  separate 
tenements  for  the  accommodation  of  the  working  classes. 
But  notwithstanding  all  that  has  been  done  in  this  direction 
in  the  last  fifteen  or  twenty  years,  the  problem  seems  still 
as  difficult  as  ever,  and,  according  to  evidence  taken  by 
the  Royal  Commission,  the  condition  of  the  working  classes 
is  still,  in  many  places,  more  or  less  a  scandal  to  the  times. 
The  normal  death  rate  of  London  as  a  whole  is  about  21 
per  1000,  and  when  we  read  that  in  some  parts  of  the 
Metropolis  the  death  rate  is  stated  to  have  reached,  in  1882, 
44  and  53*7  per  1000,  while  the  rate,  calculated  for  a  small 
number  of  houses  in  one  particular  part,  reached  70  per 
1000,  or  two  or  three  times  as  great  as  the  average,  and  in 
certain  parts  of  some  of  the  large  provincial  towns  the  rate  is 
still  said  to  be  **very  high,"  the  necessity  for  agitation,  in 
order  to  remedy  this  state  of  things,  is  at  once  apparent.  There 
appears  in  this,  as  in  other  matters  demanding  attention,  to  be 
a  vast  quantity  of  remedial  power  available,  but  a  lack  of  readi- 
ness on  the  part  of  those  in  local  authority  to  apply  that  power. 
Here,  again,  we  come  to  the  necessity,  as  it  seems  to  me,  for 
stirring  the  public  to  demand  that  those  elected  to  positions  of 
responsibility  in  the  matter,  should  use  the  powers  vested  in 
them  for  dealing  with  these  important  subjects.  Important 
they  certainly  are,  for  the  results  of  neglect  to  use  the  existing 
powers  already  possessed,  have  led  to  such  serious  overcrowding 
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as  to  affect  the  health  and  working  power  of  the  mhabitants  in 
a  manner  that  altogether  fails  to  be  illustrated  in  the  death  rate 
returns,  even  high  as  they  are.  The  children  are  permanently 
injured  by  it,  and  the  adults  are  likewise  injuriously  affected  by 
it  in  health  as  well  as  in  means;  for  it  has  been  found  on 
inquiry  that,  on  the  lowest  average,  every  workman  or  work- 
woman in  certain  overcrowded  localities,  loses  about  twenty  days 
in  the  year,  not  from  illness,  but  from  sheer  exhaustion  and 
inability  to  do  work ;  and  this  at  a  very  moderate  wage  per  diem 
would  amount  in  the  aggregate  to  a  not  inconsiderable  sum  in 
the  year.  Overcrowding  in  a  house  is,  by  statute,  a  nuisance 
which  can  be  dealt  with  by  law.  Local  authorities,  moreover, 
have,  or  can  have,  full  power  to  control  the  number  of  persons, 
not  members  of  one  family,  who  may  occupy  a  house  or  part  of 
a  house  which  is  let  out  in  lodgings  ;  they  can  also  have  such 
houses  registered,  inspected,  and  put  into  and  kept  in  proper 
sanitary  condition.  J3ut  hitherto  very  few  authorities  have 
assumed  these  powers,  while  many  that  have  been  invested  with 
them,  have  entirely  failed  to  enforce  them.  The  provisions  of 
the  Artizans'  Dwellings  Acts  of  1868  and  1882  (Torrens),  and 
of  the  Artizans'  and  Labourers'  Dwellings  Improvements  Acts 
of  1875  and  1882  (Cross*  Acts),  and  the  Labouring  Classes 
Lodging  Houses  Acts  of  1851,  1866,  and  1867,  contain  very 
extensive  and  useful  powers  for  dealing  with  the  subject  where* 
desired  by  the  local  authority.  Local  authorities  throughout 
the  Eangdom  have  been  reminded  of  these  powers,  and  useful 
digests  of  the  Acts  have  been  sent  to  them,  and  still  all  the 
evils — moral  and  sanitary-^-of  overcrowding  continue.  Let  us 
hope  that  one  of  the  useful  results  of  this  Congress  will  be  to 
help  to  stir  up  the  public  to  demand  energetic  action  of  sanitary 
autnorities  to  use  the  powers  they  already  possess,  and  thus 
diminish  the  scandalous  conditions  which  have  been  recently 
referred  to  in  the  Report  of  the  Koyal  Commission  on  the 
Housing  of  the  Working  Classes. 

With  regard  to  the  blocks  of  artizans'  dwellings  and  model 
lodging  houses  which  have  sprung  up  in  various  parts  of  the 
Metropolis  and  in  some  of  our  more  populous  provincial  towns, 
all  will  agree  that  the  clearing  of  ciwded  areas  covered  with 
the  worst  forms  of  dwelling-house  is  in  itself  a  most  excellent 
move ;  but  I  look  with  grave  apprehension  upon  the  vast  piles 
of  buildings  that  are  often  erected  with  the  avowed  object  of 
affording  accommodation  for  the  people  who  have  been  dis- 

E laced,  but  which  actually  get  occupied  by  a  different  and 
igher  class  occupier,  therebv  tending  to  aggravate  the  over- 
crowding already  existing  in  neighbouring  districts.  One 
sees  huge  blocks — ^five,  six,  or  seven  stories  high — sometimes 
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connected  with  each  other  and  sometimes  detached  but  in  such 
close  proximity  to  one  another  that  the  sun  can  never  reach 
parts  of  the  internal  open  spaces,  and  so  that  the  air  in  those 
spaces  must  be  more  or  less  stagnant.  Some  of  these  buildings 
contain  hundreds  of  separate  dwellings,  each  dwelling  holding 
on  an  average  four  or  five  persons.  Such  buildings,  I  main- 
tain, are  unworthy  of  their  prime  object  They  may  deceive 
their  promoters  at  first  by  appearing  fairly  wholesome  and,  in 
comparison  with  the  houses  and  tenements  previously  occupied, 
as  being  an  improvement ;  but  I  fear  that  after  the  lapse  of 
some  years  they  will  become  unwholesome  and  be  regarded  with 
diminished  satisfaction,  while  then- death-rate,  which  in  their 
early  years  is  generally  low,  will  increase.  Indeed,  in  some  of 
the  blocks  that  have  been  erected  in  London,  there  are  not 
wanting  indications  that,  from  some  cause  not  at  present 
definitely  explained,  the  infant  death-rate  has  been  excessive, 
and  even  greater  in  the  block  of  dwellings  than  in  the  surround- 
ing unref  ormed  neighbourhood. 

I  am  confident  that  the  massing  together  of  vast  numbers  of 
human  beings  in  dwellings  of  great  height  and  capacity — rooms 
piled  one  upon  another  to  a  height  of  60  or  80  feet  or  more — is 
not  a  proper  system.  We  cannot  with  impunity  crowd  an  un- 
limited number  of  human  beings  on  a  given  area.  This  has 
been  decided  with  respect  to  the  sick,  and  is  equally  evident 
with  respect  to  children,  and  similar  conditions  will,  I  believe, 
come  to  Tbe  recognized  with  respect  to  people  of  ordinary  health 
and  habits.  There  are  doubtless  degrees  of  relative  proportion 
of  people  to  area  according  to  their  condition,  and  to  a  certain 
extent  according  to  the  character  of  the  building  and  its 
surroundings,  but  hitherto  we  have  not  arrived,  so  far  as  I  am 
aware,  at  the  precise  limits  of  proportion  of  ordinary  population 
to  area.  The  subject  is  one  which  deserves  careful  attention, 
and  indeed  has  not  been  altogether  overlooked  bv  some  of  those 
concerned  with  the  more  recently  designed  blocks  of  dwellings 
in  London.  The  danger  of  piling  up  these  dwellings  m 
buildings  of  ffreat  height  has  received  illustration  in  the  older 
parts  of  Edinburgh,  where  the  houses,  as  you  are  aware,  reach 
eight  or  nine  storeys  in  height,  and  have  no  internal  connection 
with  drains  ;  the  refuse  is  removed  in  tubs  daily,  and  there  is 
an  excellent  water  supply.  I  am  assured  on  high  medical 
authority  that  notwithstanding  these  arrangements,  the  first 
cases  of  typhus  almost  invariably  occur  in  the  upper  storeys. 

It  has  been  my  good  fortune  to  have  opportunities  of  noticing 
the  arrangement  of  various  institutions  having  for  their  object 
the  housing  of  large  numbers  of  persons,  old  and  young,  both 
in  health  and  in  sickness  of  body  and  mind.     I  look  back  at 
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many  old  buildings,  whether  hospitals,  asylums,  workhouses, 
schools,  or  the  like,  and  find  enormous  blocks  containing  wards 
ranged  along  both  sides  of  dark  passages,  and  holding  vast 
numbers  of  human  beings  under  one  roof  in  practically  one 
atmosphere.  That  arrangement  of  building  may  now  be  regarded 
as  wholly  obsolete,  and  as  having  given  place  to  what  is  known 
as  the  pavilion  system,  under  which  the  building  is  sub-divided 
into  a  number  of  separate  blocks  or  pavilions,  each  containing  a 
comparatively  small  number  of  inmates,  and  affording  far  greater 
facilities  for  effectual  ventilation  of  the  apartments,  as  well  as 
for  the  access  of  light  and  circulation  of  air  about  the  paviUons. 
This  system  in  one  form  or  another,  is  now,  in  principle  at 
any  rate,  invariably  adopted  for  all  well-arranged  institutions 
intended  for  large  numbers  of  persons,  but  in  many  instances  I 
have  noticed  that  the  advantages  of  the  separate  pavilion  system 
are  completely  counteracted  by  the  way  in  which  the  several 

Eavilions  are  joined  together,  solely  for  administrative  reasons, 
y  enclosed  corridors  in  basement,  ground,  and  one-pair  storeys, 
and  thus,  by  means  of  lifts  for  coals,  lifts  for  inmates,  shoots  for 
dust  and  for  soiled  linen,  staircase  well-holes  and  the  like,  the 
several  blocks  or  pavilions  have  been  most  successfully  trans- 
formed into  one  uniform  building,  having  one  and  tne  same 
atmosphere  throughout  every  part  of  it.  The  objections  to  these 
arrangements,  by  which  the  prime  object  of  the  pavilion  system 
is  defeated,  are  perhaps  more  conspicuous  when  adopted  in 
buildings  occupied  by  a  number  of  sick  persons  or  by  children, 
than  in  any  other  class  of  building,  and  I  am  under  the  impres- 
sion that  in  England,  while  we  aim  with  much  success  at  perfection 
in  detail  arrangements,  we  are  considerably  inferior  in  many  of 
the  broad  principles  of  arrangement  to  some  of  our  continental 
neighbours.  The  hospitals  erected  in  the  last  eight  or  ten 
years  in  some  of  the  continental  cities  and  towns  are 
specially  worthy  of  attention  in  these  respects.  Spread  over 
large  areas  of  ground — in  some  instances  perhaps  needlessly 
large — the  wards  being  only  one  storey  high,  absolutely  detached 
one  from  another  or  having  only  a  covered  way  between  them, 
and  being  limited  in  size  to  the  requirements  of  some  14  to  20 
beds  each,  being  raised  on  arches  well  above  the  ground,  and 
arranged  so  that  the  patients  while  still  in  bed  may  be  wheeled 
into  outside  balconies,  so  as  to  have  the  advantage  of  treatment 
in  unenclosed  air.  Such  hospitals,  and  they  have  been  fully 
described  in  recent  works  on  the  subject,  seem  to  me  to  approach 
very  nearly  perfection  of  arrangement,  and  to  afford  examples 
such  as  it  is  difficult  to  find  at  home.  In  respect  of  cliildren's 
buildings,  again,  the  dangers  of  concentrating  large  numbers  of 
children  in  dormitories,  or  indeed  in  any  confined  space,  have 
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long  ago  been  demonstrated  as  tending  to  impair  the  health 
ana  to  aggravate  any  tendency  to  disease.  There  is  no  necessity 
for  placuig  many  children  in  dormitories,  and  the  massing 
together  of  large  numbers  in  school  and  class  rooms  is  only 
tolerated  by  reason  of  the  comparatively  short  time  those  rooms 
are  occupied.  And  even  here  it  would  be  a  boon,  having  regard 
to  the  small  amount  of  space  usually  allowed  to  each  child,  if 
the  school  and  class  rooms  could  be  completely  vacated,  as 
recommended  by  Mr.  C.  E.  Paget,*  for  ten  minutes  or  so 
every  hour,  so  that,  by  means  of  open  windows,  they  could 
be  completely  flushed  out  with  fresh  air  at  frequent  intervals. 
The  system  of  arranging  domiciliary  schools  upon  what  is 
known  as  the  cottage-home  principle,  has  so  many  advantages, 
sanitary  and  otherwise,  that  it  deserves  attention  by  all  who 
are  concerned  in  the  welfare  of  the  young.  It  has  been  adopted 
in  recent  years  for  many  charitable  and  poor  law  institutions, 
and  I  have  invariably  heard  it  spoken  of  most  favourably. 
The  schools  of  the  Leicester  Poor  Law  Union,  which  are 
at  Countesthorpe,  are  upon  this  system,  and  will  well  repay 
a  visit. 

You  will  perceive  that  I  have  taken  an  encouraging  view  of 
the  present  condition,  and  a  hopeful  view  of  the  future  of  sani- 
tary engineering  and  architecture.  In  saying  this,  however,  I 
would  not  have  it  supposed  that  what  has  already  been  achieved 
should  be  regarded  as  adequate  under  every  head.  There  is 
still  a  great  deal  to  be  done,  and  perhaps  the  most  useful  wav 
of  furthering  this  is  by  educating  the  people  to  appreciate  all 
that  tends  to  healthiness  of  body  and  mind.  By  doing  this  the 
public  may  be  led  to  demand  that  more  use  shall  be  made  of 
the  powers  already  in  existence.  One  hears  occasionally  a 
desire  for  more  legislation,  but  it  has  been  shown  conclusively 
that  there  are  already  many  valuable  powers  relating  to  health 
matters  that  are  allowed  to  remain  a  d!ead  letter,  owing,  not  so 
much  to  any  ignorance  of  the  existence  of  these  powers  as  to 
the  apathy  of  the  authority  immediately  responsible  for  putting 
them  in  force,  and,  as  the  late  Royal  Commission  observe  in 
regard  to  the  making  of  certain  bye-laws,  no  action  will  probably 
be  taken  "  until  the  people  show  a  more  active  interest  in  the 
management  of  their  local  affairs."  The  creation  and  the 
increase  of  this  interest  I  regard  as  one  of  the  chief  aims  of  this 
Congress.  These  annual  gatherings  in  different  parts  of  the 
kingdom  must  not  only  be  utilised  for  keeping  alive  the  interest 
in  sanitary  matters  which  has  so  far  been  awakened  in  the 
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public,  but  each  year's  Congress  must  rive  fresh  impetus  to 
the  work,  and  so  keep  it  actively  progressing  during  the  ensuing 
twelvemonths.  Former  Congresses  have  done  good  work  in  this 
direction,  and  the  present  one  promises  to  be  no  less  successful  ; 
but  in  order  to  insure  its  complete  success,  as  well  as  that  of 
the  Sanitary  Institute,  we  must  pne  and  all — ^individually  and 
collectively — ^use  our  utmost  efforts  to  gain  the  confidence  of  the 
public  and  to  carry  them  with  us. 


Prof.  F.  S.  B.  F.  OT  CHATTMOifT,  M.D.,  P JI.S.  (Southampton), 
moved  a  vote  of  thanks  to  the  President  of  the  Section  for  his  address. 

Mr.  BoGEBS  FusLD,  M.IKST.C.E.  (London),  in  seconding  the  motion, 
remarked  that  Mr.  Gordon  Smith  had  modestly  refrained  from 
mentioning  several  facts  that  ought  in  justice  to  have  been  mentioned. 
The  model  bye-laws  to  which  allusion  had  been  made  were  among  the 
most  important  things  that  had  ever  been  done  by  the  Local  Govern- 
ment Board.  Those  bye-laws  very  greatly  tended  to  advance  sanitary 
improvements  generally  and  to  improve  the  health  of  the  community. 
Mr.  Gordon  Smith,  as  Architect  to  the  Local  Government  Board, 
had  a  very  large  share  in  drawing  them  up,  and  the  public  was  very 
greatly  indebted  to  him.  As  to  the  question  of  cesspools,  he  entirely 
agreed  with  the  President  that  they  were  radically  bad  in  principle, 
and  disgusting  and  dangerous  in  practice ;  and  he  thought  that  it  was 
an  exceedingly  fortunate  circumstance,  for  the  progress  of  sanitary 
practice,  that  the  chief  architect  to  the  Local  Government  Board 
should  have  expressed  the  strong  opinion  on  the  subject  which  he  had 
done. 

» 

Mr.  P.  GosDoir  Smith  briefly  acknowledged  the  vote. 


On    "  The    SUtofy    of   Sewerage    and    Sewage   Treatment  at 

Leicester^'*  by  John  Underwood. 

At  the  time  of  the  passing  of  the  Public  Health  Act  in  1848, 
Leicester  was,  in  common  with  many  other  large  towns,  in  a 
condition  much  needing  sanitary  improvement 

In  1846  a  local  Act  had  been  obtained  by  the  corporation 
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entitled  "  An  Act  for  Improving  the  Borongh  of  Leicester," 
but  the  powers  conferred  Tby  that  Act  were  found  to  be  quite 
inadequate  as  related  to  the  more  important  measures  necessary 
for  improving  the  sanitary  state  of  the  town. 

*^  The  Public  Health  Supplemental  Act,  1849,"  which  con- 
stituted the  town  council  the  local  board  of  health,  received 
the  Royal  assent,  and  came  into  operation  on  the  1st  August, 
1849.  In  the  same  year  a  preliminary  enquiry  was  held  at 
Leicester  under  the  !Public  Health  Act  by  William  Ranger, 
£sq.,  C.E.,  superintending  inspector  of  the  General  Board 
of  Health,  ana  a  report  founded  on  that  inquiry  was  made 
to  the  board  on  the  '*  Sewerage,  Drainage,  Supply  of  Water, 
and  the  Sanitary  Condition  of  the  Inhabitants  ot  the  Town 
of  Leicester."  In  this  report  .the  intrinsic  difficulties  of  the 
question  were  recognized.  The  town  itself  was  described 
as  in  the  main  situated  on  a  saucer  of  loam,  the  brim  of  the 
saucer  being  formed  by  a  range  of  shelving  hillocks  broken 
to  the  east  only,  in  which  quarter  the  town  was  much  ex- 
posed, and  from  which  it  principally  derived  its  ventilation, 
being  thus  unfavourably  situated.  The  peculiar  course  of 
the  river  to  the  west  of  the  town  was  also  remarked  upon, 
its  high  level  compared  with  the  land  adjacent,  and  the  aspect 
it  assumed  of  a  series  of  stagnant  pools  in  dry  seasons,  being 
held  up  by  mills  and  locks,  and  with  scarcely  any  flow.  The 
sanitaiy  state  of  the  town  was  found  to  be  very  bad,  fever  was 
rife,  and  of  a  fatal  character,  and  not  confined  to  the  lower 
parts  of  the  town,  but  extended  to  the  higher.  The  most 
palpable  source  of  the  fever  was  said  to  be  the  miasma  arising 
from  the  evaporation  of  the  foul  water,  which  inundated  certain 
parts  of  the  town  during  the  summer  floods,  and  by  which  the 
Impurities  from  the  larger  sewers  were  carried  back  into  many 
of  the  houses,  yards,  and  streets. 

Mr.  Flint,  an  eminent  local  architect,  said :  "  At  the  back  of 
the  various  blocks  of  houses  there  is  in  almost  all  cases  a 
common  yard,  whose  surface,  from  the  retentive  nature  of  the 
subsoil  (and  where  it  is  of  a  different  character  it  is  thoroughly 
inoculated  with  the  liquid  refuse  and  effluvium  from  privy  pits 
and  rainwater),  offers  an  extensive  area  for  the  exhalation  of 
noxious  effluvia,  and  in  other  parts  where  the  property  abuts  on 
the  streets,  and  in  large  portions  of  the  unoccupied  land,  as  well 
as  parts  of  yards  to  the  houses  which  are  enclosed  by  the 
embankments  of  streets  and  by  adjoining  higher  ground  basins 
are  formed  into  which  the  rain  is  received  and  stagnates. 
From  these  basins  there  is  no  efficient  or  regular  drainage,  and 
the  water  can  only  pass  away  by  the  slow  process  of  percolation 
and  evaporation." 
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Dr.  Shaw  reported :  *'  I  have  been  shocked  on  entering  some 
of  the  confined  courts  and  alleys  to  find  the  inhabitants  living 
amidst  masses  of  decomposing  animal  and  vegetable  materials, 
totally  unconscious  of  their  danger,  and  even  speculating  on 
their  heaps  of  infection,  and  amassing  with  anxiety  the  nlth 
deposited  in  the  neighbouring  streets." 

Mr.  Stallard,  in  speaking  of  the  physical  condition  of  the 
poor,  said :  "  I  believe  it  to  be  gradually  deteriorating." 

In  reference  to  the  streets,  Mr.  Flint  said :  *'  Although  the 
streets  are  generally  paved,  there  is  a  total  absence  of  proper 
inclinations  for  conducting  the  surface  water  off,  consequently, 
water  hangs  upon  the  surtace,  and  with  it  every  kind  of  filth, 
including  blood  and  offal  from  slaughter  houses,  which  is  swilled 
down  on  the  surface  in  front  oi  the  dwellings,  and  in  one 
instance  to  the  extent  of  about  a  quarter  of  a  mile." 

The  population  of  the  town  was  slightly  over  50,000.  The 
number  of  streets  was  given  as  242 ;  of  these  only  112  were 
culverted,  and  no  less  than  130  either  not  cul verted,  or  but 
partially  so.  There  were  no  regulations  for  draining  the 
streets  or  courts,  and  what  had  been  done  was  the  result 
of  arrangements  at  different  times  among  the  owners  them- 
selves. The  culverts  were  originally  intended  for  the  con- 
veyance of  surface  waters,  and  mostly  took  the  place  of  the 
old  open  ditches  or  water  courses ;  by  degrees  the  owners  had 
been  allowed  to  connect  house  drains  with  them,  and  they 
became  the  receptacle  for  every  kind  of  filth,  conveying  it  to 
their  natural  outfall  the  river  Soar,  which  was  thus  constituted 
virtually  the  main  sewer  of  the  town. 

This  was  the  state  of  things  when,  on  the  5th  September, 

1849,  the  highway  and  sewerage  committee  of  the  Corporation, 
realising  their  responsibility  as  the  local  board  of  health,  passed 
unanimously  the  following  resolution:  "That  Thomas  Wick- 
steed,  Esq.,  of  London,  should  be  appointed  engineer,  for  the 
purpose  of  reporting  as  to  the  best  mode  of  draining  and 
sewering  the  borough,  and  of  presenting  a  plan  with  an  esti- 
mate of  the  expense." 

Mr.  Wicksteed  was  said  to  be  personally  unknown  to  every 
member  of  the  Board,  and  to  have  been  selected  solely  on 
account  of  his  high  professional  reputation,  and  the  admirable 
evidence  given  by  him  as  published  in  the  first  report  of  the 
commissioners  for  "inquiring  into  the  sanitary  state  of  large 
towns  and  populous  districts.  The  result  was,  that  Mr.  WicS- 
steed  accepted  the  appointment,  visited  Leicester,  and  made 
a  survey  of  the  town  and  neighbourhood,  and  on  the  12th  March, 

1850,  presented  a  "preliminary  report,"  which  was  ordered 
by  the  committee  to  be  printed,  and  it  was  largely  circulated. 
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In  the  introduction  to  this  report,  an  interesting  summary  is 
given  of  the  principal  objects  which  Mr.  Wicksteed  and  the 
committee  considered  were  to  be  attained : 

"  1st.  The  diversion  of  all  sewage,  dye,  and  scouring  waters 
frojn  the  river  Soar  and  the  Leicester  Canal,  and  their  re- 
moval, as  speedily  as  possible,  from  under  and  near  the  town 
of  Leicester,  so  as  to  relieve  the  town  from  noxious  exhalations, 
and  to  restore  the  river  to  the  salubrious  state  in  which  it  was 
before  it  was  made  the  common  sewer  of  the  town. 

"  2nd.  The  removal  of  this  sewage  to  such  a  point  in  the 
river  belaw^  that  the  process  of  collecting  and  disinfecting  may 
be  carried  on  without  injury  or  annoyance  either  to  the  inhabi- 
tants of  the  town  itself  or  to  those  of  the  adjacent  villages ; 
and  that  the  process  to  be  adopted  in  its  disinfection  be  such 
that  the  water,  before  it  is  returned  into  the  river  Soar  (belour 
the  town),  shall  be  in  a  state  of  at  least  as  great  purity  as  it 
was  in  the  river  above  the  town,  before  any  sewage  or  dye 
waters  had  contaminated  it. 

"  3rd.  That  the  level  of  the  sewers  shall  be  at  such  a  depth 
that  the  lowest  parts  of  the  town  shall  at  all  times  be  capable 
of  being  well  and  thoroughly  drained. 

**  4th.  That  the  fall  in  each  sewer  shall  be  sufficiently  great 
to  produce  a  velocity  that  will  not  only  carry  off  rapidly  the 
liquid  filth  poured  into  it  (so  as  not  to  allow  of  stagnation  or  of 
time  for  decomposition),  but  also  to  produce  a  sufficient  scour- 
ing power  to  prevent  the  accumulation  of  debris^  or  heavy 
deposits  of  road  drift. 

"  5th.  That  there  shall  be  a  daily  and  nightly  supply  of  water, 
abundant  in  quantity,  for  cleansing  the  sewers,  and  neutralising 
any  bad  odours  remaining  therein,  after  the  bulk  of  the  daily 
sewage  shall  have  ceased  to  flow. 

"  I  am  also  of  opinion  that  no  scheme  for  the  sewerage  of  a 
town  can  at  the  present  time  be  considered  complete  unless  it 
embraces  the  means  for  converting  the  sewage  water  to  useful 
and  profitable  purposes,  so  as  to  reduce^  as  much  as  possible, 
the  expenses  of  sanitary  improvement,  if  not  to  merge  them 
altogether  in  the  receipts  arising  from  the  sale  of  the  manured 

This  report  was  termed  a  '*  Preliminary  Report,"  because  it 
left  open  for  further  consideration  the  exact  position  of  the 
outfall  of  the  sewage,  and  also  the  detailed  plans  and  estimates. 
A  further  written  report  was  made  to  the  committee  by  Mr. 
Wicksteed,  on  the  14th  July,  1851,  followed  by  plans,  specifica- 
tions and  estimates.  An  Act  of  Parliament  was  applied  for 
and  obtained  in  the  Session  of  1851  for  enabling  the  corpora- 
tion to  carry  out  the  scheme  as  recommended  by  Mr.  Wicksteed 
and  the  General  Board  of  health  was  memorialised  for  sanction 
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to  the  borrowing  on  mortgage  of  the  rates  for  the  execution  of 
the  works. 

Mr,  Lee,  Superintending  Inspector,  visited  Leicester,  and 
reported  to  the  general  board;  and  his  report  may  be  described 
as  an  adverse  detailed  criticism  of  Mr.  Wicksteea  s  scheme  as  a 
whole.  The  following  remarks  as  a  "recapitulation"  at  the 
conclusion  of  his  report,  will  give  an  idea  of  the  Inspector's 
views : — "  I  think  it  has  been  shown  that  there  is  no  proper 
survey  upon  which  alone  any  efficient  and  economical  system  of 
drainage  of  the  town  can  be  devised ;  that  even  for  purposes  of 
main  sewerage  the  scheme  before  you  is  very  incomplete  ;  that 
the  proposed  main  sewers  in  the  town  are  neither  fit  for  the 
sewage  alone,  nor  for  the  rain  water,  nor  for  the  two  combined; 
and  that  they  would  be  unnecessarily  expensive,  even  if  un- 
objectionable, on  other  and  strictly  sanitary  grounds  of  con- 
sideration. 

"  That  every  slight  shower,  even  if  the  sixty-sixth  part  of  an 
inch  in  an  hour,  would  cause  more  than  half-a-million  of  gallons 
of  sewage  to  be  impounded  in  the  main  sewers  under  the  town, 
displacing  and  driving  back  into  the  dwellings  the  same  quantity 
of  noxious  sew^r  gases.  That  a  great  part  of  the  town,  at 
least,  might  have  been  drained  by  gravitation. 

"  That  the  reservoirs,  and  the  drying  process  together,  will 
convert  on  the  average  5,395  gallons  of  sewage  daily  into 
vapour,  contaminating  the  air.  That  Mr.  Wickstced  has  mis- 
quoted, and  misstated  the  report  of  the  chemists,  and  neither 
can  nor  does  propose  to  use  tne  same  re-a^nt  for  disinfection 
as  was  used  in  all  their  experiments  ;  and  that,  notwithstanding 
the  use  of  Hme  water  by  them,  in  the  proportion  of  one-third 
the  volume  of  sewage,  the  fluid  remained  offensive. 

"  That  the  whole  of  the  works  connected  with  the  engines 
and  reservoirs,  and  the  so-called  process  of  disinfection,  would 
be  enormously  expensive,  and  would  inflict  incalculable  evil 
upon  the  health  of  the  inhabitants  of  the  town. 

"  That  it  is  very  doubtful  if  the  lime-water,  or  lime-procesd 
would  pay  its  own  expenses,  even  as  against  spontaneous  sub- 
sidence in  these  immense  reservoirs,  irrespective  of  any  sanitary 
considerations.     The  following  were  Mr.  Lee's  "  Conclusions  " : 

"For  the  reasons  above-named,  and  fully  discussed  in  the 
body  of  this  report,  I  cannot  advise  your  honourable  board  to 
sanction  the  mortgage  of  the  public  rates  of  the  borough  of 
Leicester  for  the  execution  of  this  scheme ;  and  I  recommend 
that,  for  the  protection  of  the  Local  Board  and  the  preservation 
of  the  health  and  lives  of  the  inhabitants,  you  should  altogether 
refuse  such  sanction." 

The  general  board  forthwith,  in  a  letter  to  the  local  board, 
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expressed  their  regret  that  they  were  compelled  to  withhold 
their  sanction  to  mortgage  the  rates  for  carrying  out  the 
propased  plan  of  drainage,  for  the  following  reasons  : — 

'*  1st.  Because  it  is  incomplete,  and,  having  heen  prepared  on 
insufficient  plans  and  information,  not  only  is  there  no  security 
afforded  that  the  partial  lines  of  drainage  are  the  most  judicious, 
but  there  is,  on  the  contrary,  abundant  evidence  to  prove  that 
their  direction  is  not  well  selected,  and  that  they  would  be 
inefficient  and  unnecessarily  costly. 

'^2nd.  Because  instead  of  leading  the  whole  refuse  of  the 
town  into  sewers  at  the  lowest  levels,  merely  to  be  pumped  up 
again,  the  larger  proportion  might  be  conveyed  so  as  to  discharge 
by  gravitation ;  thus  not  only  effecting  a  saving  in  the  dimen- 
sions of  the  work,  but  avoiding  a  perpetual  tax  upon  the  rate- 
payers for  unnecessary  engine  power. 

**3rd.  Because  even  it  the  sewers  were  properly  laid  out, 
they  are  neither  properly  graduated  nor  properly  adjusted  to 
the  work  which  they  would  nave  to  perform. 

"  4th.  Because  the  proposed  mode  of  dealing  with  the  refuse 
would  be  attended  with  the  utmost  risk  to  the  health  of  the 
population,  and  would  be  of  very  questionable  expediency  in  a 
financial  point  of  view.  It  would  commit  the  local  board  to  a 
vast  speculation,  which  the  most  favourable  results  of  chemical 
experiments  in  no  way  justifv,  and  which  in  case  of  failure 
would  entail  a  most  serious  lasting  tax  upon  the  inhabitants. 

**  5th.  Because  of  the  £35,000  for  which  application  for  a 
mortgage  is  made,  no  explanation  is  afforded;  nor  does  any 
estimate  appear  to  have  been  prepared  with  regard  to  £5,000 ; 
and  because  the  whole  of  the  partial  works  proposed  might  be 
much  more  efficiently  carried  out,  and  the  beneficial  results 
more  certainly  attained,  at  a  very  considerable  saving  in  their 
estimated  cost  of  thirty  thousand  pounds" 

The  local  board  was,  therefore,  in  a  dilemma,  the  council 
having  obtained  Parliamentary  powers  to  carry  out  the  scheme ; 
they  were  refused  authority  to  borrow  for  the  execution  of  it, 
ana  in  reference  to  this  refusal  in  their  report  on  March  17th, 
1852,  they  said : — "  The  committee  deeply  regret  the  obstruction 
which  has  thus  unexpectedly  arisen  to  tne  immediate  progress  of 
sanitary  improvement,  as  they  are  fully  satisfied  that  there  is  a 
great  amount  of  preventible  disease  in  the  borough,  which  would 
be  remedied  to  an  appreciable  extent  by  an  improved  system  of 
sewerage,  and  that  the  mortality,  which  in  some  of  the  undrained 
parts  is  no  less  than  five  per  cent,  per  annum,  might  have  been 
very  materially  reduced.' 

The  report  of  the  inspector  of  the  general  board  was  sent  to 
Mr.  Wicksteed,  in  order  that  he  might  have  an  opportunity  of 
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explaining  and  defending  his  sclieme,  and  answering  the  objec- 
tions of  Mr.  Lee.  This  Mr.  Wicksteed  did,  in  a  veiy  able 
reply,  which  was  presented  to  the  council  simultaneously  with 
the  inspector's  report  to  the  local  board,  and  after  considera- 
tion it  was  decidea  by  the  local  board  to  wait  by  deputation 
upon  the  General  Board  in  London ;  which  they  did  with  the 
proposition  that  the  plan  and  reports  should  be  submitted  to 
either  Mr.  Robert  Stephenson  or  Mr.  Rendel  for  opinion  and 
advice.  Lord  John  Manners,  on  behalf  of  the  General  Board, 
thought  the  proposition  not  at  all  unreasonable,  and  said  the 
Board  would  therefore  wish  that  the  matter  should  be  submitted 
to  Mr.  Stephenson,  and  that  his  opinion  and  recommendation 
would  be  received  with  the  greatest  respect  and  attention,  and 
have  due  weight  with  the  Board,  but  that  as  a  public  board  they 
could  not  of  course  give  any  pledge. 

A  report  from  Mr.  Robert  Stephenson  was  therefore  ob- 
tained, and  it  was,  on  the  whole,  decidedly  favourable  to  Mr. 
Wicksteed's  scheme.  One  or  two  paragraphs  in  Mr.  Stephen- 
son's report  may  be  quoted,  as  they  refer  to  points  which  are 
at  present  matters  of  interest  and  discussion  in  the  town : — 

"  1st.  With  reference  to  the  drainage  of  the  higher  district^ 
as  suggested  by  the  inspector,  I  think  it  may  be  effected 
through  an  intercepting  drain  without  pumping,  although  mis- 
givings have,  I  understand,  been  entertained  about  it ;  but 
there  can  be  no  doubt  that  a  separate  system  for  this  par- 
ticular district  will  add  to  expense  without  increasing  efficiency. 

"  2nd.  The  low  level  of  Leicester  generally  witn  reference 
to  the  Soar,  into  which  the  drainage  must  eventually  flow,  and 
the  very  little  fall  in  that  river,  make  the  sewerage  of  the  town 
of  considerable  difficulty,  and  not  to  be  accomplished  without 
pumping  as  proposed.  The  outfall  might  be  carried  lower  down 
below  the  Belgrave  mill  tail,  but  at  an  increased-expense  of  con- 
struction, and  the  same  expense  of  pumping,  the  fall  of  the 
valley  being  no  more  than  is  necessary  for  giving  the  required 
velocity  through  a  prolonged  sewer,  the  only  advantage  from 
which  would  be,  that  any  exhalation  would  be  further  removed. 
If  the  chemists  be  correct,  there  is  no  danger  to  be  apprehended 
in  the  site  of  the  reservoir  now  intended,  and  in  this  opinion  my 
experience  leads  me  to  concur," 

On  consideration  of  Mr.  Stephenson's  report,  the  general 
Board  waived  their  objections,  and  consented  to  the  carrying 
out  of  Mr.  Wicksteed's  scheme.  Several  modifications  in  detau 
were  adopted ;  the  outfall  was  removed  to  the  western  side  of 
the  river,  the  size  of  the  depositing  reservoirs  which  had  been 
contemplated  in  the  "  preliminary  report "  as  of  3^  acres  in 
extent  and  situated  in  the  Abbey  Meadow,  was  abandoned  in 
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favour  of  smaller  and  covered  tanks  on  the  site  of  the  present 
works,  and  as  now  in  existence.  But  the  sewers  were  carried 
out  mainly  as  designed,  but  were  in  some  cases  reduced  in  size 
as  the  distance  from  the  works  increased,  and  they  may  be 
briefly  thus  described: — ^The  sewer  in  Abbey  Meadow,  4ft, 
Sin.  in  diameter ;  (1)  West  main  sewer,  39in.  diameter ;  (2)  East 
main  sewer,  27in.  diameter;  (3)  Central  main  sewer,  2 Tin. 
diameter,  and  other  sewers  varying  in  size  according  to  cir- 
cumstances, the  whole  length  about  40  miles,  the  depth  varying, 
but  generally  speaking  about  12  feet  below  the  surface,  except- 
ing the  foregoing  main  sewers,  which  were  deeper  than  12ft. 
Estimated  cost — ^£55,000. 

In  connection  with  the  scheme  for  sewering  the  town,  of 
course  it  was  necessary  that  the  question  of  sewage  treatment 
should  be  considered,  and  Mr.  Wicksteed  appears  to  have  given 
great  attention  to  it.  The  successful  application  of  sewage  in 
its  liquid  state  to  land  at  Edinburgh,  had  been  commonly 
referred  to.  The  rare  combination  of  circumstances  there 
existing  were  admitted,  but  it  was  still  held  as  a  primary  con- 
dition that,  whatever  system  was  adopted,  the  operation  must 
"  be  useful  and  commercially  profitable." 

Mr.  Wicksteed  accepted  with  great  enthusiasm  this  condition, 
and  with  energy  set  himself  to  prove  its  truth.  As  to  the 
application  of  sewage  to  land,  Mr.  Wicksteed  satisfied  himself 
that,  although  there  might  be  localities  favourable  for  a  limited 
adoption  of  such  a  plan,  nevertheless,  to  provide  for  the  dis- 
tribution of  the  whole  of  the  sewage  water  of  a  large  town  by 
such  measures  would,  in  his  opinion,  be  a  most  "imprudent 
speculation."  He  discussed  its  distribution  by  pipes  analogous 
to  a  water  supply,  and  concluded  with  the  remark : — 

**  I  think  it  will  appear  very  evident  that  the  distribution  of 
the  whole  of  the  sewage  water  could  never  be  profitably  effected 
by  such  means.  At  the  same  time  it  is  but  right  to  observe, 
that  the  distribution  of  a  portion  of  it  over  the  Abbey  Meadow, 
and  the  lands  in  the  immediate  neighbourhood,  would  not  involve 
so  great  an  expense,  and  in  a  commercial  point  of  view  this 
migut  be  worthy  of  consideration,  were  there  no  objection  on 
the  score  of  liealthr 

The  reports  of  the  eminent  chemists,  Messrs.  Aikin  and 
Taylor,  Professors  of  Chemistry  in  Guy's  Hospital,  appeared  to 
prove  conclusively  that  the  application  of  lime  would  do  all 
that  was  necessary  to  purify  the  sewage,  and  would  leave  a 
deposit  which,  if  quickly  dried,  would  be  a  cheap  and  useful 
manure  in  a  concentrated  form,  and  which  might  be  readily 
packed  for  disposal  similarly  to  guano. 
Mr.  Wicksteed  had  long  leaned  to  the  side  of  the  chemists, 
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and  a  solid  manure  scheme  as  against  a  liquid  manure  scheme, 
and  during  his  preparation  for  Leicester  sewerage  he  had  also 
actively  pursued  his  investigations  in  this  direction,  and  had 
become  fully  convinced  that  a  solid  manure  of  great  value  could 
be  obtained.  So  satisfied  was  Mr.  Wicksteed  that  his  conclu- 
sions were  sound,  that  he  foreshadowed  in  his  report  that  "  he 
had  but  little  doubt  that  responsible  parties  might  be  found  who 
would  supply  the  necessary  capital  for  constructing  the  works 
for  the  manufacture  and  sale  of  the  manure,  ana  deliver  up 
the  said  works  to  the  town  council  in  a  state  of  good  repair  and 
good  working  order  at  the  expiration  of  30  years  from  their 
establishment." 

Imbued  with  these  ideas,  and  having  received  encouragement 
in  various  directions,  Mr.  Wicksteed  himself,  in  1851,  took  out 
a  patent  for  the  manufacture  of  sewage  manure,  one  of  the 

fnncipal  features  of  the  process  being  the  application  of  centri- 
ugal  force  for  the  separation  of  the  water  from  the  deposit  in 
the  bottom  of  the  reservoirs.  In  the  following  year  an  Act  of 
Parliament  was  obtained,  incorporating  the  "Patent  Solid 
Sewage  Manure  Company,"  and  enabling  the  company  to  raise 
capital  to  the  extent  of  £100,000. 

In  a  report  to  the  Metropolitan  Conunission  of  Sewers  in 
1854,  Mr.  Wicksteed  referred  at  length  to  the  operations  of 
The  Patent  Manure  Company  in  their  purification  oi  the  sewage 
and  manufacture  of  solid  manure  at  Leicester,  and,  at  the  risk 
of  making  rather  a  long  extract,  I  think  it  will  be  best  to  take 
Mr.  Wicksteed's  own  description  of  his  processes,  which  was 
written  at  a  time  when  he  was  anticipating  their  complete  suc- 
cess, and  these  temporary  works  were  adopted  as  a  model  for  all 
further  operations.     The  reference  is  as  follows : — 

"  In  i  ebruary,  1852,  the  directors  resolved  that  temporary 
works  should  be  erected  in  Leicester  for  the  purpose  of  manu- 
facturing the  manure  upon  a  sufficiently  large  and  practical 
scale,  having  in  view  three  objects :  the  first  being  to  ascertain 
whether  the  lime  process  effectually  disinfected  the  sewer-water, 
and  if  so,  whether  it  could  be  practically  used  upon  the  large  scale; 
the  second  to  ascertain  whether  the  removal  of  the  precipitate 
from  the  bottom  of  the  reservoir,  and  the  abstraction  or  the  water 
from  it  by  means  of  centrifugal  force,  could  be  practically 
carried  out  upon  the  large  scale  and  at  a  sufficiently  small  cost ; 
the  third  object  being  to  manufacture  a  sufficient  quantity  of 
the  manure  to  enable  agriculturists  to  prove  its  conmiercial 
value,  considering  that  their  practical  opinions  would  be  a  much 
better  test  than  chemical  analyses  only,  and  it  was  resolved 
that  upon  the  result  of  these  trials  the  question  of  proceeding 
with  the  company  should  be  decided,     n  orks  were  accordingly 


JOHir  UlTDEBWOOD.  173 

erected,  and  after  many  alterations  and  improvements  upon  the 
original  scheme,  which  probably  would  not  have  suggested 
themselv^  unless  the  opportunity  of  carrying  the  plan  out 
practically  had  been  afforded,  the  directors  were  so  satisfied 
with  the  result,  that  they  felt  justified  in  entering  into  a  contract 
with  the  town  council  of  Leicester,  undertaking  in  return  for 
the  exclusive  right  to  all  the  sewage  water  for  a  period  of  thirty 
years,  to  disinfect  it,  and  discharge  the  water  in  an  innoxious 
state  into  the  river  Soar  for  the  same  period. 

**  I  will  now  proceed  to  describe  the  temporary  works  and  the 
process,  to  the  maturing  of  which  I  have  devoted  the  greatest 
portion  of  my  time  for  the  last  two  years,  and  have  completely 
satisfied  myself  that  the  scheme  is  not  only  practicable  and  re- 
munerative, but  may  be  made  very  profitable  when  carried  out 
on  a  larger  scale  than  opportunitv  has  hitherto  afforded. 

'*The  temporary  works  at  Leicester  were  erected  upon 
ground  belonging  to  the  town  council,  upon  the  banks  of  the 
Leicester  navigation,  near  the  outfall  of  the  filthiest  sewer  in 
the  town,  a  branch  from  which  supplied  the  works  with  sewer 
water.  The  use  of  the  ground  was  granted  to  the  company  at 
a  merely  nominal  rate  by  the  town  council,  who  in  this,  as  in 
other  instances,  have  afforded  every  facility  to  enable  the  com- 
pany to  demonstrate  to  the  public  the  practicability  of  disin- 
fecting the  water  and  manufacturing  the  manure. 

"  As  regards  the  size  of  the  temporary  works,  they  were  cal- 
culated for  a  population  of  5,000,  previous  to  the  introduction 
of  a  supply  of  water  into  the  town  from  the  new  water  works. 
I  do  not  mean  to  imply  that  we  have  actually  deodorized  the 
sewer  water  from  a  population  of  5,000  during  twelve  months, 
for  this  would  be  inaccurate,  as  the  constant  interruption 
arising  from  the  practical  modifications  and  improvements  of 
the  machinery  usea  in  the  process  would  of  itself  have  prevented 
such  a  course ;  but  the  works  have,  for  different  periods,  been 
kept  in  continuous  operation  day  and  night,  that  I  might  have 
the  opportunity  of  assuring  myself  that  the  process  was  com- 
plete as  affecting  the  sewer  water  during  any  of  those  periods, 
the  object  of  these  temporary  works  being,  as  I  have  before 
stbted,  to  ascertain  whether  the  process  could  be  practically 
and  remuneratively  carried  out  by  the  means  proposed. 

"At  the  commencement  of  our  operations,  it  was  found 
that  the  process  of  deodorizing  was  not  perfect,  and  it 
was  discovered  that  its  partial  failure  was  due  to  the  sewage 
water  being  in  too  concentrated  a  condition,  the  new  supply  of 
water  to  the  town  having  only  been  introduced  at  Christmas 
last,  while  the  operations  of  the  company  commenced  more 
than  a  year  and  a  half  ago.     To  prove  whether  this  conjecture 
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was  correct,  a  portion  of  the  partially  deodorized  water  was 
returned  into  the  engine  well,  and  when  the  concentrated 
sewage  was  reduced  to  a  quality  equal  in  strength  to  that  of 
the  Metropolitan  sewer  water,  the  process  was  completely  suc- 
cessful. 

**  Professors  Aikin  and  Taylor  ascertained  the  strength  of 
the  London  sewer  water,  and  determined  what  amount  of 
dilution  was  necessary  to  reduce  the  Leicester  sewer  water  to 
the  requisite  strength,  and  by  their  experiments  I  was  guided 
in  my  practical  operations. 

^'  Again,  it  was  found  that  at  night,  when  the  manufactories 
were  not  at  work;  and  the  waste  water  from  the  engines  had 
ceased  to  flow  into  the  sewer,  their  contents  being  chiefly  urine 
and  excrementitious  matter  in  a  state  of  far  greater  concentra- 
tion than  the  day  sewage,  the  effect  of  the  lime  was  only  partial ; 
but  upon  diluting  it  as  in  the  former  case,  the  process  of  deodorizing 
was  completely  successful — the  eflluent  water  from  the  reservoir 
after  the  process  was  completed  being  perfectly  free  from  all 
taste  and  odour,  excepting  occasionally  irom  the  lime  when  it 
had  been  used  in  excess. 

"A  quantity  of  the  effluent  water  from  the  reservoir  was 
taken  in  August  last  by  Mr.  Theodore  West,  chemist,  of  Leeds, 
and  subjected  to  an  analysis ;  and  he  found  that  there  was  not 
a  trace  of  any  other  matter  than  carbonate  of  lime,  sulphate  of 
lime,  and  chloride  of  sodium  ;  proving  clearly  that  all  noxious 
matter  had  been  abstracted  during  the  process. 

"  The  mode  of  operation  in  this  process  is  as  follows : — ^the 
water  is  pumped  up  from  the  sewer,  and  into  the  pipe  conveying 
it  to  the  reservoir  a  smaller  pipe  is  introduced  connected  with 
the  lime  pump,  which  works  stroke  for  stroke  with  the  sewer 
water  pump,  and  the  process  of  deodorizing  is  so  rapid,  that 
when  the  mixture  of  sewer  water  and  lime  is  discharged  into 
the  reservoir,  there  is  no  noxious  odour  arising  from  it ;  the 
discharge  takes  place  into  the  first  part  of  the  reservoir  divided 
into  three  compartments,  in  each  of  which  is  an  agitator 
worked  by  the  engine ;  a  thorough  mixture  having  thus  been 
effected,  it  flows  tlirough  the  upper  end  of  the  reservoir,  and  is 
from  thirty  to  forty  minutes  passing  through  this  portion, 
during  which  time  seven-eighths  or  more  of  the  separated 
matter  has  been  precipitated  on  the  bottom  of  the  reservoir. 
There  still  remains,  however,  about  one-eighth  of  solid  matter, 
which,  being  lighter  than  the  first  portion,  requires  a  longer 
time  for  precipitation,  so  as  to  render  the  water  clear  and  bright. 

'*  The  water  is,  in  fact,  two  hours  in  passing  from  the  sewer 
to  the  farthest  end  of  the  reservoir,  where  it  is  discharged,  and 
arrangements   are   made   to   enable    the    water    to  flow   cou- 
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tinuously  through  the  reservoir,  with  as  nearly  as  practicable  the 
same  velocity  over  the  whole  section,  the  openings  of  the  dis- 
charging gates  being  proportioned  to  the  depth  of  water  in  the 
cross  section,  and  thus  the  necessity  of  having  two  reservoirs,  for 
the  purpose  of  filling  one  while  the  water  in  the  other  is  being 
cleared  by  deposition  is  avoided,  for  although  the  stream  is 
continuous,  its  velocity  being  only  about  one-fourth  of  an  inch 
per  second,  it  does  not  interfere  with,  or  arrest,  the  precipitation 
of  the  solid  matter. 

**  The  operation  of  moving  the  precipitate  from  the  bottom  of 
the  reservoir,  so  as  not  to  interfere  with  the  continuous  flow  of 
the  water  in  the  reservoir,  is  performed  by  means  of  a  screw, 
-which  removes  the  precipitated  matter  into  an  adjoining  well  or 
shaft  as  rapidly  as  it  is  formed,  without  disturbing  the  process 
of  precipitation  which  is  carried  on  above  it. 

"  The  bottom  of  the  first  portion  of  the  reservoir  is  made  to 
slope  towards  the  centre,  along  which  a  culvert  runs,  semi- 
circular at  bottom  and  open  at  top ;  in  the  bottom  of  this  the  • 
screw  is  laid,  and  the  precipitate  collecting  upon  it  from  the 
sloping  slides,  is,  as  the  screw  revolves,  earned  into  the  adjoining 
iwell ;  the  practical  working  of  this  arrangement  is  now  com- 
pletely successf  uL 

'*  It  is  the  combination  of  these  two  arrangements,  viz  : — ^the 
continuous  current  and  the  removal  of  the  deposit  without 
dbturbing  the  supematent  water — that  has  enabled  me  to  reduce 
the  size  of  the  reservoirs  to  so  great  an  extent ;  this  will  be  seen 
hereinafter,  when  I  give  the  siz^  of  the  reservoirs  I  propose  for 
the  Metropolis. 

"  The  next  operation  is  to  raise  the  deposit  or  mud  from  the 
-well  or  shaft,  oy  means  of  a  Jacob's  ladder,  very  similar  in 
appearance  and  construction  to  the  ladder  of  buckets  in  the 
dredging  machines  used  on  the  Thames,  excepting  that  its 
position  is  vertical  and  its  construction  much  slighter ;  the  mud 
thus  raised  in  a  semi-fluid  state  into  a  tank,  flows  through  a  pipe 
to  the  centrifugal  machine,  the  machine  is  then  set  in  motion  at 
the  rate  of  about  1,000  revolutions  per  minute,  and  in  half-an- 
hour  from  the  time  the  precipitate  was  laying  on  the  bottom  of 
the  reservoir,  it  is  in  a  sufficiently  dry  state  to  pack  in  casks,  or  to 
mould  in  the  form  of  bricks  for  farther  drying. 

"  A  given  bulk  of  the  manure,  when  introduced  into  the 
centrifugal  machine,  is  reduced  to  about  one-third  of  its  original 
bulk,  two-thirds,  as  water,  having  been  separated  from  it  by  the 
operation. 

"  The  machines  which  are  now  making  for  the  new  Leicester 
sewage  works,  are  each  calculated  to  turn  out  3601bs.  of  manure 
in  an  hour  in  the  state  of  coasistency  previously  mentioned. 
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"  Thus  it  will  be  seen  that  the  whole  operation  of  disinfection 
and  conversion  into  manure  is  very  simple,  and  I  think  it  must 
appear  evident  after  the  experience  of  a  year  and  a  half  of 
what  may  be  done  in  works  sufficient  for  a  population  of  S^OOO, 
that  by  simple  multiplication  of  the  means,  it  may  be  made 
available  for  any  population,  however  great ;  as  in  this  case  the 
increased  quantity  of  sewage  water  merely  involves  a  simple 
increase  of  machinery  in  proportion  to  this  increase,  the  increase 
of  power  for  raising  it  being  in  direct  proportion  to  the  quantity. 

**  As  regards,  however,  the  proposed  large  works  for  Leicester, 
there  will  be  two  reservoirs,  about  200  feet  long  and  44 
feet  wide,  two-thirds  of  the  area  will  be  covered  with  an  iron 
^der  and  brick  arch  floor  for  the  warehouses  above,  to  econo- 
mise space,  and  the  whole  will  be  roofed  over;  and  as  this 
portion  of  the  design  is  intended  to  be  carried  out  in  all  future 
works,  however  large,  all  chance  of  nuisance  from  exposure  is 
avoided ;  but  the  fact  is  completely  established,  that  no  nuisance 
•  does  arise  either  from  the  reservoirs  or  in  the  process  used  in 
manufacturing. 

"Although  not  in  a  position  at  present  to  state  what  the 
'  actual  commercial  value  of  the  residual  manure '  will  be, 
because,  as  before  intimated,  the  desire  of  the  directors  of  the 
Patent  Solid  Sewage  Manure  Company  has  been  to  leave  this 
to  be  determined  by  the  result  of  its  practical  application  by 
the  agriculturist,  and  at  present  the  manure  that  has  been 
so  applied  has  been  pro  tanto  inferior  to  what  is  intended  to  be 
supplied,  in  its  having  been  chiefly  collected  from  the  day  sew- 
age unmixed  with  the  richer  night  sewage,  and  also  from  the 
fact  of  its  containing  60  or  70  per  cent,  of  water  instead  of 
20  per  cent.,  which  is  the  quantity  it  would  have  contained  if 
the  extent  of  our  temporary  works  had  afforded  us  room  for 
drying  it  in  larger  quantities  than  has  hitherto  been  practicable ; 
nevertheless, our  experience  has  been  quite  sufficient  to  prove  that 
without  the  necessity  of  having  recourse  to  expensive  applica- 
tions of  artificial  heat,  simple  exposure  to  atmospheric  influence 
for  a  few  weeks  will  reduce  the  moisture  to  20  per  cent.,  so  that 
bulk  for  bulk  the  manure  intended  for  sale  will  contain  twice  as 
much  fertilising  matter  as  that  which  has  at  present  been  for- 
warded to  agriculturists  for  tinal.  The  present  results,  however, 
showthat,  taking  guano  at£lO  perton,the  manure  asproposedfor 
sale  is  at  least  worth  £2  13s.  j)er  ton;  but  as  1  stated  to  the 
commissioners  verbally,  I  have  considered  it  safest  to  calculate 
its  commercial  value  at  £2  or  £2  2s,  per  ton,  and  this  amount 
would  yield,  after  deducting  the  cost  of  manufacture  and  repairs, 
a  fair  percentage  upon  the  capital  expended  in  the  construction 
of  the  works. 
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In  discassing  the  financial  aspects  of  the  case  in  relation  to 
the  sewers  and  water  supply  for  Leicester,  Mr.  Wicksteed 
stated  his  anticipations  as  follows : — "  The  quantity  of  manure 
that  will  be  collected  in  the  bottom  of  the  depositing  reservoirs 
will  be  equal  to  at  least  10,000  tons  per  annum  m  the  first 
fifteen  years,  and  20,000  tons  per  annum  in  the  second  like 
period.  This,  when  fit  for  removal,  will  contain  33  per  cent,  of 
water,  and  supposing  it,  when  high  dried,  to  be  worth  £2  per 
ton,  in  the  damp  state  it  will  be  worth  27s.  per  ton,  and  thus 
deducting  7s.  for  expenses,  will  leave  20s.  as  the  net  produce 
per  ton. 

**If,  therefore,  a  market  can  be  found  for  the  sale  of  the 
quantity  manufactured  (of  which  there  is  probably  but  little 
aonbt),  it  would  give  a  revenue  of  £10,000  per  annum  during 
the  first  fifteen  years  (a  sum  which  would  be  nearly  equal  to 
the  estimated  expenses  of  water  supply  and  sewers  for  that 
period),  and  during  the  subsequent  fifteen  years  the  income 
from  the  same  source  would  probably  amount  to  £20,000,  a 
sum  that  would  much  more  than  cover  these  charges." 

In  estimating  the  character  and  value  of  Mr.  Wicksteed's 
sewerage  scheme,  although  great  fault  has  been  found  with  it, 
I  think  it  ought  to  be  admitted  that  considering  the  views  held, 
and  the  lack  of  experience  at  that  time,  it  was  a  very  able  and 
enlightened  effort  to  deal  with  a  difficult  question,  and  that  it 
fairly  met  the  wants  of  that  day,  and  it  is  a  somewhat  singular 
coincidence  that  the  thirty  years  for  which  Mr.  Wicksteed 
estimated  his  sewers  adequate  has  just  expired,  and  our  experi- 
ence proves  that  the  time  has  come  when  some  important 
alterations  must  be  made.  The  carrying  out  of  the  scheme 
ondoubtedly  effected  at  once  an  enormous  improvement  in  the 
sanitary  condition  of  the  town  ;  the  sewers  being  laid  deep  had 
the  effect  of  draining  the  shallow  wells  and  of  leading  to  the 
new  waterworks  supply  being  substituted. 

The  working  of  tne  main  sewers  was  for  some  time  satisfactory, 
and  their  construction,  though  it  has  been  much  decried,  was  not 
so  bad  as  has  been  sometimes  represented,  being  formed  mostly 
with  double  brick  rings,  and  intended  to  act  as  subsoil  drainers  to 
some  extent.  They  must  have  been  fairly  well  executed,  no 
serious  collapse  having  occured.  Considerable  cleansing  has, 
however,  of  late  years  been  necessary,  the  deposit  being  princi- 
pally road  detrituSf  and  caused  in  a  measure  by  insufficient  engine 
power  at  the  works,  the  sewers  having  been  left  gorged  for  a 
long  time  together.  As  seen  in  the  light  of  experience,  nowever, 
the  weakest  point  was  the  insufficient  size  of  the  main  sewers ; 
for  years  this  has  led  to  cellar  flooding,  and  it  was  an  especial 
weakness  with  the  central  sewers.    The  large  area  of  rising  and 
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high  land  which  finds  its  natural  drainage  line  through  the 
centre  of  the  town,  has  intensified  this  state  of  things  year  by 
year  as  the  districts  became  built  over.  The  Gallowtree  Gate 
sewer,  for  instance,  was  laid  down  24in.  in  diameter,  being  Sin. 
less  than  originally  intended,  and  a  glance  at  the  district  of  the 
London  Koad  beyond,  and  its  great  elevation  will  show  at  once 
that  the  difficulty  must  arise.  The  sterm  waters  gorge  the 
sewers  and  the  pressure  due  te  the  head  in  the  higher  levels 
causes  the  water  te  rise,  as  from  a  fountain,  into  the  basements. 
This  has  been  remedied  to  some  extent  by  storm  water  sewers, 
and  part  of  the  district  has  a  duplicate  system,  one  solely  for 
storm  water. 

From  observation  the  construction  of  main  sewers  of  insuffi- 
cient size,  appears  to  be  a  frequent  cause  of  weakness  and 
difficulty.  The  trunk  of  a  tree  grows  with  its  extending 
branches,  but  a  trunk  sewer  remains  the  same,  and  too  often 
becomes  overcharged  by  the  great  number  of  subsidiaiy  sewers 
attached  to  it  in  course  of  tmie ;  and  sometimes  such  sewers 
are  made  to  do  duty  for  a  district  beyond  the  ordinary  natural 
watershed,  as  it  is  possible  for  engineers  to  pierce  a  ridge  and 
so  to  get  a  fall  into  an  existing  sewer.  Local  Boards  are  apt  to 
encourage  such  operations,  in  order  to  postpone  the  expense 
necessary  for  the  construction  of  a  new  main  sewer  for  the  dis- 
trict unprovided  for. 

I  think,  however,  that  Mr.  Wicksteed  should  receive  some  con- 
sideration in  this  matter ;  in  fixing  the  size  of  his  main  sewers  he 
took  a  middle  course,  whereas  he  estimated  that  in  thirty  years, 
five  million  gallons  of  sewage  per  day  would  have  to  be  provided 
for,  he  calculated  his  mains  to  be  capable  of  delivering  twenty- 
eight  million  gallons.  Mr.  Wicksteed  was  necessarily  influenced 
by  the  means  at  his  disposal,  and  even  then,  on  his  moderate 
estimate  of  fifty-five  thousand  pounds,  the  General  Board  re- 
ported, as  we  have  seen,  that  a  much  better  scheme  might  have 
been  devised  at  much  less  expense.  Of  course,  the  greatest 
portion  of  expense  was  for  the  main  sewers,  and  it  is  not  easy  to 
see  how  Mr.  Wicksteed  could  have  increased  the  size  of  his 
main  sewers,  without  greatly  increasing  the  cost  of  his  scheme. 

In  reference  to  the  undertaking  of  the  Patent  Solid  Manure 
Company,  their  works  for  treatment  and  manufacture  were 
opened  in  May,  1855.  The  new  sewers  and  the  lime  treatment 
soon  caused  an  immense  improvement  in  the  river  and  canal, 
both  in  the  neighbourhood  oi  the  town  and  below.  The  supply 
of  the  dried  manure,  however,  from  the  first,  much  exceeaed 
the  demand.  At  the  end  of  twelve  months  working,  the  original 
centrifugal  machines  were  superseded  by  those  of  Messrs.  Man- 
love  &  Elliott,  of  Nottingham.     At  the  end  of  two  years  there 
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TVBS  an  immense  accumulation  of  the  dried  manure  in  the  form 
of  brick  stacks,  and  the  order  to  discontinue  all  processes  for 
artificial  drying  was  given — this  having  the  effect  of  at  once 
greatly  reducing  the  working  expenses.  The  further  operations 
of  the  company  were  confined  to  the  pumping,  and  the  treat- 
ment by  lime  of  the  sewage,  simply  running  the  sludge  into 
earth-banked  receptacles.  During  the  third  year  of  working, 
however  (viz.:  on  the  25th  November,  1858),  the  Corporation 
took  responsibility  of  the  operations,  and  the  Company  handed 
over  the  works. 

The  Corporation  continued  the  lime  treatment,  and  the 
accumulations  of  sludge  have  gone  on  from  that  time  to  the 
present,  what  has  been  removed  having  been  mostly  given  free  to 
parties  who  would  undertake  the  cost  of  removal.  Various  other 
recognized  modes  of  treatment,  however,  besides  the  lime  have 
been  tested.  In  1868,  the  A.B.C.  company  experimented  for 
some  time.  In  1871,  the  Phosphate  of  Alumina  Company 
used  their  system  and  had  possession  of  the  works  altogether 
for  about  18  months.  In  1877,  the  patent  of  Mr.  HilLS  was 
worked  for  some  months.  Black  ash  has  also  been  tried.  During 
the  past  two  years,  the  compound  treatment  recommended  by 
eminent  chemists  has  been  applied,  viz  : — Lime,  Alumina,  and 
Sulphate  of  iron,  and  this  season,  in  addition,  the  effluent  has 
been  deodorized  by  permanganate  of  soda  as  largely  used  in  the 
Thames  by  the  Aletropolitan  Board  of  Works. 

The  two  last  exceptionally  dry  seasons  have  put  a  great  strain 
npon  the  resources  of  the  Corporation  at  their  works  and  there 
being  for  a  long  time  together  during  the  summer  droughts  no 
water  flowing,  other  than  the  small  quantity  passed  from  one 
pond  to  another  by  a  very  slender  canal  traffic,  the  river  below 
the  town  has,  at  the  end  of  the  summer,  been  composed  mainly 
of  the  Leicester  sewage  effluent. 

In  September  last  year  an  enquiry  into  the  condition  of 
the  Soar  was  held  in  Leicester  by  Major  Tulloch,  RE.,  of 
the  Local  Government  Board,  at  the  instance  of  the  adjoin- 
ing authority,  on  the  downward  course  of  the  river.  The 
enquiry  resulted  in  a  decision  that  the  state  of  the  river  was 
too  bad  to  be  much  longer  tolerated,  and  the  Council  under- 
took to  proceed  at  the  very  earliest  time  to  consider  the 
matter  with  a  view  to  an  improvement,  and  this  they  have 
been  engaged  in  doing  during  the  last  year.  Looking  to  our 
experience  one  point  was  by  most  people  considerecT  settled, 
iiamely,  that  the  mere  treatment  by  lime  or  chemicals  would 
not  meet  the  case  of  Leicester,  and  that  the  application  of  the 
sewage  to  land  was  the  only  solution.  It  was  also  decided  that 
the  brave  attempt  which  Mr.  Wicksteed  and  those  associated 
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with  him  had  made  to  prove  it  tnie  that  sewage  treatment  might 
he  so  managed  as  not  only  to  yield  common  interest  but  large 
profits,  was  a  fallacy,  though  very  creditable  to  them.  We  are 
no  longer  under  such  illusions,  our  efforts  must  be  directed  to 
minimise  the  loss,  and  our  object  should  be  to  keep  down  the 
capital  expenditure,  and  also  the  working  expenses  as  much  as 
may  be  compatible  with  eflBciency. 

In  our  consideration  of  this  very  important  question,  pre- 
conceived opinions  and  the  schemes  of  the  past,  of  course, 
came  under  review.  A  **  free  outfall "  had  been  so  much  in  the 
minds,  and  the  phrase  upon  the  tongues  of  those  who  had  con- 
sidered and  discussed  the  subject,  that  almost  everybody  had 
come  to  the  conclusion  that  this  was  the  thing  to  be  sought  after, 
the  phrase  sounded  well,  but,  it  is  to  be  feared  that  the  concep- 
tions of  many  of  those  who  summed  up  their  ideas  of  the  problem 
by  the  demand  for  **  a  free  outfall "  were  of  rather  a  vague 
character ;  at  any  rate,  no  clear  description  has  ever  been  given 
of  what  was  intended  or  how  it  was  to  be  obtained.  A  free 
outfall  and  a  gravitation  scheme  is  no  doubt  quite  right 
theoretically,  but  practically  it  was  found  that  even  if  at  all 
attainable  it  would  be  most  costly  and  difficult  in  the  Valley  of 
the  Soar.  On  the  whole,  the  Soar  Valley  Schemes  for  sewage 
disposal  appeared  to  the  committee  fraught  with  risks  too  many 
ana  too  great  to  encounter. 

Another  proposal  was  made,  viz.,  to  utilise  and  extend  the  pre- 
sent pumping  outfall  station,  and  lift  the  sewage  to  a  height  of 
150  to  170  feet  on  to  an  estate  of  about  1,360  acres  under  the 
control  of  one  owner,at  a  distance  from  Leicester  of  only  1^  miles. 
On  30th  June  last  the  council  approved  a  report  from  the  high- 
way and  sewerage  committee,  that  100  acres  of  this  estate  should 
be  purchased,  and  the  remainder  leased  for  30  years  at  an  annual 
rent  of  45s.  per  acre.  The  idea  of  the  Committee  is  to  use  this 
mainly  as  a  broad  irrigation  area,  and  it  is  confidently  believed, 
that  with  this  estate  m  hand,  the  Corporation  will  be  able  to 
deal  with  the  sewage  of  the  town  without  risk  or  interference 
for  many  years  to  come.  The  Inspector  of  the  Local  Govern- 
ment Board  has  expressed  himseli  favourable  to  this  scheme, 
and  it  is  quite  expected  that  it  will  be  carried  out.  The  Council 
at  the  present  time  await  the  official  report  of  the  Local  Govern- 
ment Board  to  their  memorial  in  favour  of  the  scheme,  and 
requesting  authority  to  raise  the  requisite  funds. 

[For  discussion  on  this  paper  seepage  198.] 
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On  ^Th$  Drainage  of  CofUinental  Towns/*  by  J.  Gordon, 

M.Inst.C.E. 


Introductory. 

It  is  presnmably  owing  to  the  Author  having  resided  for 
over  fifteen  years  upon  the  Continent  as  a  practising  Sanitary 
Engineer,  that  the  Council  of  the  Sanitary  Institute  has  re- 
quested him  to  prepare  a  paper  under  this  heading. 

The  subject  is,  however,  such  a  comprehensive  one,  that, 
even  with  the  advantage  just  alluded  to,  it  is  scarcely  possible  to 
do  it  justice  within  the  limits  of  a  single  paper.  It  is  also 
obvious  that,  even  with  the  fullest  and  latest  details  available, 
they  could  not  be  fully  utilised  on  the  present  occasion.  The 
Author  proposes,  therefore,  dealing  only  with  the  leading 
features  of  such  representative  instances  of  Sewerage  ana 
Sewage  Disposal  Works  as  have  come  more  immediately  under 
Ris  own  observation  during  the  time  referred  to.  In  doing  so, 
he  would  observe  that  a  paper  fully  describing  the  complete 
works  of  any  one  town  would  probablv  give  a  clearer  idea  of 
the  amount  of  attention  paid  on  the  Continent  to  the  theory 
and  execution  of  such  works,  where  they  have  been  undertaken, 
than  can  be  conveyed  by  a  paper  on  the  more  general  question. 
The  latter,  however,  doubtless  possesses  the  greater  degree  of 
interest  for  this  Congress,  as  bearing  upon  the  position  and 
prospects  of  foreign  sanitary  work,  and  comparing  these  with 
the  corresponding  elements  in  our  own  country. 


History  of  thb  Sanitary  Movement  in  Germany  and 

Switzerland. 

Beferring  more  particukrly  to  Germany,  in  which  the 
greatest  advance  has  been  made  during  the  past  twenty  years, 
it  may  be  said  that  the  active  prosecution  of  sanitary  measures 
i^as  for  a  long  time  considerably  behind  our  English  experience, 
in  other  words,  no  such  exciting  stimulus  there  existed  as  the 
I^lblic  Health  Act  of  1848  has  been  proved  to  be  in  this  country. 
The  exception  to  this  statement  is  to  be  found  in  the  case  of 
Hamburg,  which,  at  the  passing  of  that  Act,  was  considerably 
advanced  in  the  execution  of  a  well-devised  system  of  sewers. 


n 
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based  on  the  example  set  by  the  late  Mr.  John  Roe,  snrveyor 
to  the  Holbom  District  of  London,  who  had  adopted  the  egg- 
shape  for  brick  sewers,  and  introduced  flushing  gates  for 
cleansing  them. 

The  great  Hamburg  fire  of  1842  had  destroyed  so  large  a 
portion  of  the  city  as  to  involve  the  preparation  of  plans  for 
its  rebuilding,  a  project  which  included  a  general  system  of 
sewers.  The  design  and  execution  of  the  latter  were  entrusted 
to  Mr.  W.  Lindley,  an  English  engineer,  who,  to  some  extent 
following  up  the  London  experience  already  referred  to,  adopted 
an  oval  sewer  section  in  preference  to  the  then  prevailing 
vertical  sides  and  flat  bottoms. 

After  Hamburg,  Berlin  was  the  first  city  of  importance 
to  recognise  the  necessity  for  an  improved  system  of  sewerage ; 
but  it  was  not  until  1860  that  a  commission  of  engineers 
was  appointed  to  report  on  Belgian,  French,  and  English 
towns,  with  a  view  to  the  preparation  of  a  scheme  for  the 
Prussian  capital.  As  the  result,  an  elaborate  plan  and  report 
were  prepared  by  Privy  Councillor  Wiebe  and  Mr.  Veitmeyer, 
civil  engineers. 

Closely  following  the  publication  of  the  Berlin  Report,  Mr. 
Eckhardt,  the  city  enmneer  of  Frankfort-on-the-Main,  pre- 
sented  a  report,  wLh  was  refen«d  to  a  commission  of  expirts, 
who,  in  August,  1863,   presented  a  report  laying  down   the 

f  general  principles  upon  which  the  sewerage  system  should  be 
esigned* 
An  important  report  on  the  town  of  Dantzic,  which  gave 
an  undoubted  impetus  to  the  sanitary  movement  througnout 
Germany,  and  one  of  a  most  exhaustive  and  detailed  character, 
was  presented  in  1865  by  Privy  Councillor  Wiebe,  in  the 
preparation  of  which  he  was  again  assisted  by  Mr.  Veitmeyer. 
The  works  recommended  in  this  report  were,  however,  not  com- 
menced until  the  Frankfort  works  were  well  in  hand.  Mr. 
Wiebe  continued  to  advise  the  municipal  authorities  through- 
out the  works,  but  by  an  arrangement  between  the  city 
authorities  and  Messrs.  J.  &  A.  Aird,  the  general  contractors 
for  the  work,  Mr.  B.  Latham  was  called  in  to  prepare  the 
working  plans  for  the  works,  which  are  familiar  to  Engh'sh 
engineers  through  being  illustrated  in  Mr.  Latham's  well-known 
book  on  sanitary  engineering.  ^ 

About  the  same  time,  Mr.  Biirkli-Ziegler,  town  engineer 
of  Zurich,  was  commissioned  by  the  authorities  of  that  town 
to  go  over  the  same  ground  as  in  the  case  of  the  Berlin  Com- 
mission, with  a  similar  object  as  regards  Zurich,  the  question  of 
water  supply  being  added.  His  illustrated  report  of  March, 
1866,  at  once  established  his  reputation,  and,  with  that  of  the 
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Berlin  Commission  and  the  Dantzic  Report,  became  a  text 
book  for  Continental  engineers,  so  that  a  new  departure  may 
be  said  to  have  been  made  in  Germany  and  Switzerland  dating 
from  that  period. 

Somewhat  later  (1868)  a  valuable  report  and  book  of  reference 
appeared  on  a  proposed  scheme  of  sewerage  for  Stettin,  by 
Mr.  Hobrecht,  civil  engineer,  who  is  now  chief  engineer  to  the 
Municipality  of  Berlin. 

In  January,  1866,  Mr.  Lindley  and  the  Author  were  appointed 
to  design  and  carry  out  the  Frankfort  sewerage  works  on  the 
general  lines  and  principles  laid  down  in  the  report  of  the 
1863  Commission,  of  which  Mr.  Lindley  had  been  a  member. 
Owing  to  the  war  between  Prussia  and  Austria  in  1866,  it  was 
not  until  the  following  year  that  a  commencement  was  made 
with  the  works,  the  special  character  of  which  soon  became 
widely  known,  in  consequence  of  the  attention  directed  towards 
them  by  the  meetings  of  various  scientific  bodies  being  held  in 
the  city,  and  also  by  the  visits  and  subsequent  reports  of  muni- 
cipal engineers  and  sanitary  specialists. 

The  vacuum  pneumatic  system  of  Capt.  Liemur  was  about 
the  same  period  first  brought  prominently  before  the  public, 
and  servea  in  several  instances  to  retard  for  years  the  adoption 
of  any  system  of  filth  removal  in  towns,  which  felt  the  necessity 
of  amendment,  but  which  were  ready  at  the  same  time  to 
acquiesce  in  delay,  until  the  battle  of  the  systems  had  been 
fought  out  at  the  expense  of  others. 

The  town  of  Basle,  in  Switzerland,  was  next  reported  on  in 
1872  by  a  commission  of  engineers,  consisting  of  Messrs.  Lindley, 
Wiebe,  and  Biirkli-Zieeler. 

Reports  now  followed  upon  other  towns,  amongst  which  may 
be  mentioned,  in  the  year  1873,  Breslau,  Wintertnur,  Mayence, 
Bochum,  and  Diisseldorf. 

After  having  completed  the  chief  and  more  difficult  portions 
of  the  Frankfort  works,  the  Author  reported  upon  and  prepared 
plans  and  estimates  for  sewering  the  following  cities  and  towns: 
Stuttgart,  Heilbronn,  Hanau,  Landshut,  Munich,  Bockenheim, 
Dortmund  and  Ludwigshaf en,  with  an  aggregate  population  of 
530,000.  He  also  reported  on  schemes  of  sewerage  prepared 
for  Nuremberg  and  Homburg,  and  acted  as  engineer  for  the 
contractors  in  the  execution  of  the  sewerage  works  of  Diisseldorf, 
Crefeld,  and  Linz  (Austria),  and  for  similiar  works  at  Carlsruhe 
and  Darmstadt,  representing,  including  the  first-named  towns,  a 
population  of  about  983,000. 

Mr.  Lindley  has  also  reported  on  Crefeld  and  Elberfeld,  as 
well  as  St.  Petersburg  and  Warsaw,  and  on  additional  works  at 
Homburg. 
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Mr.  Biirkli-Zieglery  in  addition  to  having  carried  out  a  com- 
plete system  of  sewers  at  Zurich,  has  reported  upon  and  prepared 
schemes  for  Heidelberg  and  Mannheim,  and,  in  conjunction 
with  Professor  Kulmann,  of  Zurich,  for  Bucharest. 

Mr.  Hobrecht,  of  Berlin,  must  be  mentioned  as  havmg  in- 
auguratedy  and  being  now  engaged  in  completing  an  entirely 
different  scheme  to  that  propounded  for  Berlin  by  the  1860 
commission,  he  has  also  reported  on  Mayence,  and  other 
places. 

Comprehensive  schemes  have  also  been  prepared  for  sewering 
the  towns  of  Ootha,  by  Mr.  Hennoch ;  Freiburg  in  Baden,  by 
Mr.  Lueger ;  Eiga,  by  Mr.  Malcher ;  Konigsberg,  by  Mr.  E. 
Wiebe ;  and  for  Vienna  by  the  town  engineers,  Messrs.  Niernsee, 
Amberger  and  Berger ;  while  the  Liemur  system  has  been  in- 
troduced at  Leyden,  Dordrecht  and  Amsterdam ;  and  the  town 
of  Winterthur,  in  Switzerland,  has  had  under  consideration  the 
adoption  of  the  same  system,  but  has  now  abandoned  it. 

It  will  be  seen  from  this  hasiy  enumeration,  that  the 
adoption  of  sewerage  works  upon  the  general  lines  of  the 
English  water  carriage  system  is  steadily  progressing  on  the 
Continent  of  Europe ;  and  attention  may  next  be  directed  to 
the  leading  principles  on  which  these  works  are  based  as  a 
whole. 

Leading  Principles  of  Sanitary  Works  on  the 

Continent. 

The  Franco-German  war  of  1870 — 71,  considerably  inter- 
rupted the  progress  of  the  Frankfort  works,  and  retaraed  the 
adoption  and  commencement  of  similar  works  throughout  the 
country ;  but  since  then  much  good  work  has  been  done,  that  is 
to  say,  good  work  as  far  as  it  goes,  for  it  will  no  doubt  be  con- 
sidered by  this  Congress  that  many  of  the  works,  which  the 
author  is  about  to  describe,  are  imperfect  in  two  essential  par- 
ticulars, viz.,  in  the  ultimate  disposal  of  the  water-carried 
sewage,  and  in  the  exclusion  in  many  instances  of  the  excreta 
from  that  mode  of  conveyance  in  towns  where  complete  and 
thoroughly  efiScient  systems  of  sewers  have  been  laid  down. 
Further  reference  is  made  to  both  these  points  in  the  following 
recapitulation  of  the  leading  principles  adopted. 


Bainfall. 

Contrary  to  the  practice  long  greatly  recommended,  and  now 
frequently,  if  only  partially,  adopted  in  England,  nearly  the 
whole  of  the  sewerage  schemes   to  which  reference  has  been 
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made  are  designed  to  accommodate  the  rainfall  in  addition  to  the 
ordinary  sewage  by  one  set  of  sewers. 

In  Frankfort  a  rainfall  of  seven- eighths  of  an  inch  in  twenty- 
four  hours  has  been  provided  for,  without  bringing  the  storm 
overflows  into  action. 

InDantzicthe  engines  and  pumps  are  calculated  for  a  rainfall 
of  one-quarter  inch  per  day  oi  twenty-four  hours,  to  be  pumped 
to  the  Irrigation  Works ;  but  irrespective  of  this,  the  outfall 
sewer  is  large  enough  to  allow  of  men  passing  through  it. 
The  tributary  sewers  are  calculated  to  discharge  a  fall  of  half 
an  inch  per  hour,  the  main  trunk  sewers  (leading  to  the  outfall) 
being  reheved  by  storm  overflows. 

In  Berlin  it  was  intended,  by  the  orimnal  scheme,  to  provide 
for  half  an  inch  in  twenty-four  hours,  out  this  was  altered  in 
the  report  of  a  commission  to  3^  of  an  inch  per  hour,  or  fifteen 
times  the  orimnal  limit. 

Mr.  Btirku-Ziegler  made  a  larger  provision  for  rainfall  in 
Zurich  than  in  any  of  the  preceding  cases,  and  in  the  Mann- 
heim and  Heidelberg  schemes  provided  for  f  of  an  inch  per 
hour. 

In  the  Author's  schemes,  designed  after  Frankfort,  he 
has  always  endeavoured  to  provide  for  the  main  trunk  sewers 
being  capable  of  carrying  off  at  least  an  inch  of  rainfall  to 
the  main  outfall  in  twenty-four  hours,  without  bringing  into 
play  the  storm  overflow  sewers,  the  subsidiary  sewers  oeing 
designed  to  take  from  :^  to  ^  an  inch  of  rain  per  hour,  accord- 
ing to  the  extent  of  the  district  drained,  the  general  de- 
clivity thereof,  and  the  average  distance  from  an  overflow 
outfall. 

The  greatest  exception  he  has  met  with  in  the  most 
recent  returns  which  have  been  obtained  is  that  of  Mayence, 
on  the  Rhine,  where  the  rainfall,  for  which  the  new  sewers 
are  said  to  make  provision,  is  given  at  30  millimetres  in  half 
an  hour,  one-half  of  which  is  expected  to  reach  the  sewers  in 
that  time,  and  be  carried  off  by  them  when  the  storm  over- 
flows are  brought  into  play.  This  is  equivalent  to  1^  inches 
of  rainfall  in  an  nour  actually  carried  off,  or,  on  the  assumption  of 
50®/o  reaching  the  sewers  in  the  same  time,  to  2f  inches  of  rain 
in  the  hour,  and  is  therefore  an  unprecedented  provision, 
leaving  some  room  for  doubt  as  to  the  accuracy  of  this  return, 
when  it  is  considered  that  the  largest  sewer  of  the  system  is  not 
more  than  5ft.  llin.  by  3ft.  llin.  in  section. 

In  Cologne  also  an  unusually  large  provision  for  rainfall 
is  made,  Uie  main  trunk  sewers  being  calculated  to  carry 
off  half  an  inch,  and  the  subsidiary  sewers  Ijk  inches  per 
hour.     The  largest    main  sewer,   however,  is   in    this    case 
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8ft.  2in.  by  7ft  3in.,  with  a  contracted  channel  for  the 
dry  weather  flow  and  a  smaU  footpath  on  one  side,  shnilar  to 
the  section  adopted  by  the  author  for  Munich,  where,  how- 
ever,  the  main  outfall  sewer  is  not  more  than  7ft.  Sin.  in 
diameter. 


Depth  and  Mode  of  Laying  out  Sewebs. 

In  Frankfort,  Munich,  Stuttgart,  and  other  cities  and  towns 
with  which  the  author  has  been  connected,  the  sewers  have 
been  laid  at  such  depths  as  to  insure  a  proper  and  efficient 
drainage  of  the  cellars  and  basements  of  the  houses,  even  when 
the  sewers  are  running  full,  and  of  the  laying  of  the  house 
drains  below  the  cellar  floor  levels,  whether  carried  inside  or 
outside  the  houses.  Dead  ends  are  also  practically  non-existent, 
owing  to  the  sewers  being  laid  at  such  levels  as  to  join  them  to 
each  other  at  street  ends,  thus  making  it  possible  to  flush  the 
lateral  sewers  from  the  main  trunk  sewers  by  means  of  flushing 

fates  and  stops,  without  having  recourse  to  supplementing  the 
ushing  power  from  the  water  supply  of  the  town ;  the  system 
being  by  this  arrangement,  to  a  large  extent,  interchangeable 
and  sefiF-balancing  no  serious  difficulty  can  possibly  arise 
from  any  mishap  in  the  way  of  a  block,  or  in  the  case  of  one 
sewer  being  more  surcharged  than  another,  inasmuch  as  the 
branch  sewers  will  always  admit  of  the  passage  of  the  sewage 
or  rainfall  round  a  block  until  it  has  been  removed.  By  such 
an  arrangement  so  serious  a  block  as  was  experienced  in 
Leicester  in  1881,  in  one  of  the  main  sewers  draining  an 
area  of  316  acres,  and  with  a  length  of  12|  miles  of  sewers 
to  the  point  at  which  the  block  occurred,  would  have  been 
impossible. 

Flushing  Abrangembnts. 

In  Frankfort  an  elongated  gallery  or  reservoir,  into  which  land 
drains  are  laid  to  collect  the  subsoil  water  from  the  higher  lying 
land  beyond,  has  been  constructed  at  the  summit  of  tne  system, 
from  which  upwards  of  100,000  gallons  of  water  can  be  sent 
through  almost  any  part  of  the  system  by  means  of  the  arrange- 
ments described.  Two  other  similar  arrangements  are  made  at 
the  summits  or  ends  of  the  two  lowest  distncts  of  the  town,  one 
on  the  extreme  east,  and  the  other  at  the  west  end  of  the  city. 
The  sewers  may  be  said  to  be  laid  out  in  three  zones — a  higher, 
middle,  and  lower  zone,  the  lateral  sewers  of  each  being  capable 
of  being  flushed  from  the  main  trunk  sewer  of  the  zone  imme- 
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diately  above  it,  or  having  the  flushing  power  from  the  galleries 
alluded  to  directed  through  them. 

The  system  of  sewers  now  in  course  of  construction  at  Munich 
in  accordance  with  the  Author's  plans  is  arranged  on  the  same 

Erinciple,  as  are  also  those  of  Stuttgart,  Diisseldorf ,  Gref  eld, 
>ortmund,  and  Mayence. 
Those  of  Berlin,  Dantzic,  and  Breslau,  are  also,  to  a  great 
extent,  carried  out  on  the  same  principle,  excepting  that  there 
are  no  special  reservoirs  constructed  for  flushing  purposes, 
and  the  mode  of  flushing  is  of  a  somewhat  more  primitive 
character.  In  Berlin  ana  Dantzic,  a  disc  faced  with  india- 
rubber,  with  a  rope  or  chain  attached  to  it,  is  used.  A 
workman  descends  a  manhole  and  places  the  disc  into  the 
mouth  of  the  pipe  which  carries  the  sewage  forward  from  the 
manhole,  and,  if  the  manhole  be  at  the  crossing  of  two  streets, 
with  two  pipes  entering  and  leading  from  it,  then  a  second 
disc  is  required.  After  inserting  the  discs,  the  workman 
brings  up  the  ends  of  the  ropes  or  chains  to  the  surface, 
and  waits  until  the  sewage  has  backed  up  to  a  line  marked 
on  the  inside  of  the  manhole,  which  indicates  the  level  to  which 
the  sewers  may  be  backed  up  in  that  neighbourhood  without 
back-watering  the  cellars.  He  then  withdraws  one  or  both  of 
the  discs  as  he  may  desire  te  flush  one  or  both  sewers.  Per- 
sonally, the  Author  thinks  there  are  some  objections  and 
risks  connected  with  this  mode  of  flushing  the  sewers,  as  he 
pointed  out  to  the  author  of  it,  Mr.  Wiebe,  when  that  gentle- 
man showed  him  its  working  in  Dantzic.  It  backs  up  the 
sewers  and  puts  them  under  a  greater  pressure  of  water  than  is, 
in  his  opinion,  wise,  or  than  there  is  any  necessity  for ;  whilst  on 
the  other  hand,  reliance  has  to  be  placed  upon  the  trustworthi- 
ness and  patience  of  the  workmen  for  watehing  that  the  water 
does  not  rise  beyond  the  height  fixed  upon,  which  might  easily 
have  been  provided  for  by  an  overflow  in  each  mannole.  In 
both  cities  the  sewers  are  chiefly  pipes,  so  that  it  is  absolutely 
necessary  with  such  flushing  arrangements  that  the  jointing  of 
the  pipes  should  be  such  as  to  withstand  pressure.  In  Berlin 
they  are  made  with  oiled  yam  and  a  fine  plastic  clay.  The  only 
thing  the  Author  can  see  in  favour  of  this  method  of  flushing  is 
that  of  economy  in  first  cost,  avoiding  as  it  does  the  cost  of 
flushing  gates,  hand  penstocks,  and  other  valve  arrangements, 
as  used  in  Frankfort  and  the  other  towns  enumerated. 


Materials  and  Construction  of  Sewers. 

In  Dantzic  the  sewers  are  chiefly  pipes,  not  more  than  10^ 
per  cent,  of  the  total  length  of  sewers  being  of  brickwork. 
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In  Breslau  the  sewers  are  also  chiefly  stoneware  pipes.  The 
main  sewers  are  of  brickwork  with  large  granite  blocks  for 
the  invert. 

In  Berlin  too,  as  previously  referred  to,  the  sewers  may  be 
said  to  consist  almost  exclusively  of  pipes,  the  main  trunk  sewers, 
which  are  of  brick,  bearing  but  a  very  small  proportion  in  length 
to  that  of  the  pipe  sewers.     The  largest  sewer  is  IQft.  lin.  x 
8ft.  9in.,  and  tne  smallest  8  inches  in  diameter. 

One  noteworthy  feature  in  the  drainage  of  Berlin  is  the  prin- 
ciple adopted  of  having  a  sewer  on  each  side  of  the  street,  which, 
so  far  as  the  Author  is  aware,  has  not  been  attempted  elsewhere. 
This  principle  has  no  doubt  enabled  the  author  of  it,  Mr.  Hob- 
recht,  to  adopt  pipes  in  cases  where  brick  sewers  would  otherwise 
have  been  requisite,  and  accounts  to  a  great  extent  for  the  great 
excess  of  pipes  over  brick  sewers  for  a  city  of  such  a  metro- 
politan character  as  Berlin,  with  its  million-and-a*quarter  of 
inhabitants,  now  is.  Various  reasons  may  be  given  for  the 
choice  of  this  system  beyond  that  of  desiring  to  confine  the  sizes 
of  the  sewers  to  that  of  pipes.  The  subsoil  is  surcharged  with 
water,  and  consists  of  fine  running  sand,  making  it  most  difficult 
and  costly  to  construct  brick  sewers  watertight;  but  the  means 
which  had  to  be  adopted  to  obtain  this  result  must  be  passed 
over  here,  as  being  incompatible  with  the  limits  of  this  paper. 
The  streets  being  generally  wide,  the  adoption  of  a  sewer  on 
each  side  enabled  the  traffic  to  be  carried  on  without  inter- 
ruption, and  so  shortened  the  length  of  the  house  drains  that 
the  necessary  fall  for  them  could  be  obtained  mthout  the  street 
sewer  being  laid  so  deep  as  would  have  been  requisite  if  one 
sewer  had  been  constructed  in  the  centre.  It  can  scarcely  be 
conceived,  however,  that  the  plan  has  not  been  more  costly  than 
if  one  sewer  had  been  adopted.  Another  noteworthy  feature  in 
the  sewerage  of  Berlin  is  also  the  theory  of  the  engineer, 
Mr.  Hobrecht,  that  to  prevent  the  formation  of  sewer  gases  as 
much  as  possible  steep  gradients  should  be  avoided.  His 
argument  is,  that  with  branch  sewers  of  steep  gradients, 
a  state  of  things  is  involved  in  which,  during  the  night, 
and  also  with  the  minimum  day  flow,  so  small  a  portion 
of  the  invert  of  the  sewer  or  pipe  is  covered  by  the 
flowing  sewage  as  to  leave  a  large  portion  of  the  sides  of  the 
pipe  covered  with  slimy  matter  exposed  to  the  action  of  the  com- 
paratively high  temperature  of  the  sewer.  This  acts  upon  and 
tends  to  dry  it  by  evaporation,  and  thus  to  evolve  in  a  greater 
degree  a  more  pungent  and  dangerous  sewer  gas  than  would  be 
the  case  if  a  greater  portion  of  the  surface  of  the  invert  could 
be  kept  covered  with  sewage  flowing  at  a  slower  velocity.  He 
urges  also  that  branch  sewers  with  steep  gradients  run  practi- 
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cally  dry,  and  that  with  a  minimum  flow  matters  that  would 
float  with  a  given  depth  of  water  on  the  invert  are  deposited 
and  not  removed  by  the  greater  velocity  of  the  maximum  flow, 
and  that  consequently,  on  this  head  also,  it  is  better  to  ensure  a 
stifficient  depth  of  water  on  the  invert  moving  at  a  velocity  not 
more  than  sufficient  to  float  forward  all  such  solid  matters  as 
find  their  way  into  the  sewers.  Mr.  Hobrecht  has  had  the 
courage  of  his  opinions,  and  has  carried  those  views  into  practice 
by  flattening  all  steeper  gradients  to  1  in  500,  and  any  one 
inspecting  the  sewers  of  Berlin,  as  the  Author  has  had  the 
opportunity  of  doing,  may  see  evidence  of  this  at  any  of  the 
crossings  of  the  streets,  where  in  a  manhole  may  be  found  pipes 
coming  in  at  different  levels,  sometimes  two  and  three  feet  above 
the  invert  of  the  manhole  or  outgoing  pipe,  showing  that  the 
whole  of  the  available  fall  for  the  mgoing  sewers  has  not  been 
made  use  of. 

In  Frankfort  the  largest  sewer  is  6ft.  lin.  x  4ft.  Sin.,  and 
the  smallest  brick  sewer  2ft.  Sin.  x  1ft.  Gin.  Fifty  per  cent,  of 
the  whole  of  the  sewers  are  of  the  size  of  3ft.  X  2ft.,  and  only 
about  20  per  cent,  are  of  pipes. 

The  largest  sized  sewer  in  Munich  is,  as  previously  referred 
to,  7ft.  Sin.  in  diameter,  with  a  contracted  channel  for  the  dry 
weather  flow,  and  a  small  footpath  on  each  side. 

The  largest  sewer  for  Stuttgart  is  6ft.  7in.  in  diameter, 
similarly  constructed,  whilst  the  main  sewers  for  Dusseldorf, 
Crefeld,  Mayence,  and  Nuremberg  are  5ft.  llin.  x  3ft.  llin. 
The  brick  sewers  in  these  cities  are  constructed  of  the  very 
best  brickwork  built  with  the  best  Portland  cement  mortar. 
Nuremberg  is  an  exception,  the  sewers  there  being  con- 
structed 01  cement  concrete^  as  are  also  the  sewers  of  Mannheim 
and  Heidelberg  and  of  nearly  all  towns  in  Switzerland  (Basle, 
Zurich,  &c.). 

One-half  of  the  sewers  in  Linz,  in  Austria,  are  built  of 
brickwork  with  hydraulic  lime,  but  of  exceptional  thickness, 
the  other  half  are  of  cement  concrete. 


Ventilation. 

The  system,  first  initiated  on  the  Continent  in  connection 
with  new  sewers  at  Frankfort^  of  ventilating  them  by  means 
of  surface  gratings  in  the  centre  of  the   roads  and  of  trap- 

fiing  the  street  gullies,  is  now  the  most  prevalent,  and  has  in 
act  been  adopted  in  all  the  towns  with  which  the  Author  has 
been  connected,  with  the  exception  of  Linz.  In  Berlin, 
Breslau  and  Dantzic,    it    has  also  been    adopted,    although 
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probably  not  to  such  an  extent  as  in  Frankfort,  Stuttgart 
Munich,  Diisseldorf  and  Crefeld.  In  all  those  towns  in  which  the 
water  closet  system  is  in  vogue,  and  the  closets  are  connected  to 
the  sewers,  as  in  the  towns  just  enumerated,  with  the  exception 
of  Crefeld  and  Stuttgart,  the  soil  pipes  act  both  as  ventilators  to 
the  house  drains  and  to  the  public  sewers,  and  in  this  respect 
will  probably  meet  with  the  condemnation  of  this  Congress  as 
contrary  to  the  conunonly  received  and  now  prevailing  opinion 
of  English  sanitarians,  that  all  house  drains  and  pipes  should 
be  disconnected  from  the  public  sewers  at  a  point  between  them 
and  the  houses.  Whilst  therefore  the  Author  may  not  defend 
the  practice  on  principle,  he  is  bound  to  say  that  with  thoroughly 
well-constructed  sewers,  such  as  he  has  described,  without  any 
dead  ends,  and  with  such  ample  provision  for  flushing  and 
cleansing  them,  and  a  staff  of  workmen  regularly  employed 
exclusively  on  this  duty,  and  with  an  equal  amount  of  care 
bestowed  on  the  designing  of  the  house  drainage  itself,  the 
system  has  so  far  been  successful  that  practically  scarcely  any 
complaints  have  arisen  as  to  the  surface  gratings  having  become 
a  nmsance.  The  circulation  of  air  within  the  sewers,  and  the 
great  dilution  of  it  with  atmospheric  air  through  the  open 
gratings,  placed  so  numerously  as  they  have  been  in  Frankfort 
and  many  of  the  other  towns  as  to  be  only  40  yards  apart, 
assisted  as  they  are  also  by  the  rain  water  pipes,  has  resulted  in 
the  sewer  air  being  (if  such  a  description  can  be  applied  to 
sewers)  comparatively  sweet.  If  anyone  wished  to  inspect  the 
Frankfort  sewers,  and  were  desirous  of  avoiding  what  have 
been  termed  by  visitors  the  show-places,  where  especially  con- 
venient staircases,  &c.,  have  been  constructed,  and  would  follow 
the  example  of  a  Government  and  Town  Commission  from 
Munich,  Dy  marking  on  a  plan  of  the  town  any  points  they 
might  choose,  and  desire  to  be  shewn  the  sewers  at  those  points, 
the  author  would  be  extremely  surprised  if  they  did  not  find  the 
sewers  comparatively  free  from  smell,  such  as  might  be  expected 
in  the  sewers  of  a  thoroughly  and  completely  water- closeted 
city  of  147,000  inhabitants,  with  26,900  water  closets  joined 
on  to  the  sewers.  The  7,570  soil  pipes  of  cast-iron — all  the  new 
ones  being  varnished  inside  and  outside,  with  Dr.  Angus 
Smith's  patent  varnish — ^jointed  with  lead,  carried  through  the 
roof  witn  open  tops,  together  with  rain  water  pipes,  act  as 
powerful  up-cast  shafts,  and  materially  assist  in  the  ventilation 
of  the  street  sewers,  and  in  keeping  up  a  continuous  circulation 
and  dilution  of  the  air  within  the  sewers  and  house  drains. 

The  Author  must,  however,  also  state  with  reference  to 
Frankfort,  that  two  special  shafts,  each  100  feet  high,  and  of 
6  feet  internal  diameter,  were  built  at  the  two  summits  of  the 
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system  to  assist  in  the  ventilation  of  the  sewers,  but  that  whilst 
they  are  powerful  ventilators  within  a  given  radius,  it  would 
take  a  very  large  number  of  such  shafts  indeed  to  be  of  much 
service. 

Tables. 

It  is  impossible  within  the  limits  of  such  a  paper  to  dilate 
on  each  piui^icular  case,  but  for'  all  those  anxious  to  become 
acquainted  with  more  of  the  details  of  each  city,  the  Author 
Las  appended  what  he  hopes  may  be  an  interesting  and  useful 
summary,  in  as  condensed  a  form  as  possible,  giving  the  latest 
information  with  respect  to  the  sewerage  and  sanitary  condition 
of  a  large  number  of  continental  towns. 

He  takes  this  opportunity  also  of  most  heartily  and  cordially 
acknowledging  the  courtesy  and  readiness  with  which  magis- 
trates, mayors,  and  city  engineers  throughout  Germany,  Switzer- 
land, Austria,  Holland,  Belgium  and  France  have  supplied, 
at  great  labour  and  trouble,  the  fullest  information  with  regard 
to  the  sewerage  works  executed  in  their  respective  cities, 
together,  in  many  instances,  with  elaborate  details  relating  to 
the  mortality  before  and  after  the  execution  of  the  works  of 
dndnage.  There  have  been  one  or  two  exceptions,  notably 
Gotha  and  Mannheim,  where  information  has  been  refused. 
The  Author  trusts,  however,  that  the  collection  of  information 
appended  to  the  paper,  even  in  its  condensed  form,  will  to  some 
extent  repay  all  those  who  have  so  readily  contributed  their 
quota  to  it,  and  he  can  only  regret  that  it  is  impossible  to  do 
justice  in  the  present  paper  to  such  valuable  material  as  is 
now  in  his  hands,  but  as  many  of  the  town  authorities  referred 
to  are  looking  forward  to  its  publication,  he  purposes  dealing 
with  it  hereafter  in  a  more  detailed  form,  and  in  such  manner 
that  he  hopes  its  publication  will  be  assured. 


House  Dbainage. 

Very  great  attention  has  been  paid  to  the  character  of  the 
work  in  carrying  out  the  house  drainage  in  most  of  the  towns 
which  have  been  enumerated.  Comprehensive  and  stringent 
regulations  have  been  issued,  and  special  offices  established  on 
behalf  of  the  authorities,  to  check,  correct,  and  amend  all  plans 
sent  in  for  approval,  whilst  a  sufficient  number  of  inspectors 
has  been  appointed  to  see  every  pipe  laid.  In  the  case  of 
Frankfort,  so  far  back  as  1868,  regulations,  drafted  by  Mr. 
Lindley  and  the  Author,  accompanied  by  a  series  of  drawings 
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illustrative  of  the  manner  in  which  the  draina^  was  required 
to  be  carried  out,  and  of  the  character  of  the  drawings  which 
would  be  required  to  be  sent  in  by  all  persons  proposing  to  drain 
their  houses,  were  issued.  The  use  of  varnished  cast  iron  water 
pipes  was,  the  Author  believes,  for  the  first  time  proposed  in 
these  regulations  and  made  imperative  for  all  drains,  soil  pipes, 
fall  pipes  from  kitchen  sinks,  urinals,  &c.,  of  upper  storeys » 
withm  the  houses.  It  has  already  been  stated  that  the  soil 
pipes  are  not  disconnected,  but  act  together  with  a  large  num-' 
oer  of  the  rain  water  pipes  as  ventilators  to  the  house  drainff 
and  public  sewers.  On  the  other  hand,  all  the  remaining 
branches  passing  into  the  interior  of  the  buildings  were  cut  off 
by  a  syphon  placed  outside  the  house  in  a  circular  brick  shaft 
or  manhole  3  feet  in  diameter,  with  a  proper  cover  to  it  as  a 
means  of  access.  This  was  subsequently  abandoned,  or  at  any 
rate  not  made  compulsory  by  the  madstrates  of  Frankfort, 
owin^  to  the  syphons  not  Being  pe^dically  seen  to.  The 
seventy  of  the  cUmate  in  winter  made  it  impracticable  to  dis- 
connect by  delivering  on  to  surface  gratings,  and  many  ex- 
planations and  reasons  might  be  given  on  this  head  which 
must  be  passed  over  in  this  paper. 

The  houses  on  the  continent  are  chiefly  on  the  flat  system,  so 
that  the  kitchen  sinks  and  water  closets  were  generally  in  tiers 
one  above  another.  This  facilitated  the  extension  of  the  soil 
pipes  and  waste  pipes  of  the  kitchen  sinks,  lavatories,  baths,  or 
urinals  through  tne  roofs,  and  this  system  was  made  obligatory 
by  the  regulations,  so  that  the  house  drainage  generally  is  well 
ventilated,  independently  of  special  pipes  not  mfrequently  carried 
up  to  the  roof  from  the  end  of  house  drains. 

Junction  blocks  and  pipes  were  built  in  as  the  street  sewers 
were  constructed,  and  their  position  carefully  noted  and  put  on 
to  the  town  plans,  and  in  practice  it  was  found  that  not  more 
than  about  two  per  cent,  of  the  houses  in  Frankfort  required 
other  blocks  or  junctions  than  those  provided.  This  the  Author 
considers  of  great  importance  in  all  well-regulated  systems 
of  sewerage,  as  nothing  is  more  destructive  or  injurious  to 
sewers  than  breaking  into  them  for  the  purpose  of  making  side 
connections,  a  matter  in  which  some  experience  has  been  gained 
in  Leicester. 

Duplicate  copies  of  every  house-drain  plan,  with  sections  of 
every  branch  and  tier  of  closets  or  sinks,  showing  every  junction 

Sipe  and  connection  to  a  scale  of  10  feet  to  the  inch,  are 
eposited  with  the  authorities,  and  these  plans,  showing  the 
gradients  and  depths  of  the  drains  with  the  interior  arrange- 
ments  of  the  house,  are  again  transferred  to  the  town  plans 
drawn  to  a  scale  of  7^  natural  sizci  or  about  20  feet  to  the 
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inch,  so  that  the  authorities  are  in  possession  of  a  set  of  plans, 
of  a  kind  entirely  unknown,  the  Author  believes,  to  any  Eng- 
lish or  other  municipality  outside  the  confines  of  the  German 
Empire. 

The  same  care  and  attention  is  devoted  to  these  points  in 
Munich,  Stuttgart,  Diisseldorf  and  Crefeld,  but  so  far  as  the 
Author  is  aware  onlv  Hamburg,  Frankfort,  and  Mayence  are 
favoured  with  an  elaborately  detailed  survey  to  so  large  a  scale 

Old  Sewebs. 

A  noteworthy  feature  in  the  sewerage  of  Frankfort,  and  one 
which  the  Author  believes  has  not  been  attempted  elsewhere, 
was  that  of  abolishing  and  not  merely  putting  out  of  use,  but 
opening  out  and  filling  up  the  old  sewers,  and  all  their  rami- 
fications, as  soon  as  the  house  drainage  was  si^ciently  advanced 
to  admit  of  this  being  done. 

Sewaoe  Disposal. 

The  question  of  sewage  disposal  has  made  but  comparatively 
little  progress  on  the  Continent.  This  arises  from  a  variety  of 
causes.  There  are  not  such  a  large  number  of  towns  yet  that 
have  adopted  the  water  carriage  system  in  its  entirety.  The 
chief  towns  that  have  done  so  are :  Berlin,  Frankf  ort^  Munich, 
X)antzic,  Diisseldorf,  Breslau,  Linz,  Hamburg,  Brussels  and 
Itotterdam.  In  Stuttgart,  Crefeld,  Dortmund,  Ludwigshafen, 
Mannheim,  Darmstadt,  Heidelberg,  Mayence,  Basle  and  Zurich, 
although  new  systems  of  sewers  have  either  been  constructed 
or  are  in  course  of  construction,  thoroughly  and  completely 
adapted  to  the  water  carriage  system,  the  authorities  have  not 
yet  made  up  their  minds  to  admit  the  drainage  from  water 
closets  into  them.  Much  might  be  said  in  reference  to  the 
methods  adopted  for  the  collection  and  removal  of  the  excreta 
in  these  towns  where  it  is  not  admitted  into  the  sewers,  but 
it  would  be  quite  beyond  the  limits  of  this  paper.  It  may 
generally  be  said  that  where  the  cesspool  system  is  in  vogue, 
as  in  Stuttgart,  Carlsruhe,  Strasbourg,  Dortmund,  Ludwigs- 
hafen,  Lanoshut,  Hanau,  Crefeld,  &c.,  they  are  supposed 
to  be  of  a  watertight  character,  and  perhaps  one  of  the  best 
regulated  towns  in  this  respect  is  Stuttgart.  The  cesspools 
are  here  small,  and  the  emptying  of  them  is  in  the  hands 
the  authorities.  This  is  done  on  the  pneumatic  system, 
to  avoid  nuisance  from  the  operation,  but  the  Author 
not  say  that  it  is  always  successful  in  this  respect,  alt! 
no  doubt  much  that  is  unpleasant  is  due  to  the  carelessn 
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the  workmen.  Specially  designed  boiler  railway  waggons, 
carrying  three  small  boilers  each,  have  been  built,  by  means  of 
which  a  large  portion  of  the  manure  is  sent  long  distances  into 
the  country.  Large  reservoirs  have  been  built  near  the  town 
for  storage  when  it  does  not  suit  the  farmers  to  take  the  manure. 
Storage  tanks  have  also  been  constructed  at  various  stations 
along  the  railways,  from  which  the  farmers  can  draw  at  their 
convenience,  and  the  emptying  and  fillingeven  at  these  stations 
is  all  done  on  the  pneumatic  principle.  Tor  many  years  after 
its  establishment  in  1873,  the  loss  upon  the  cost  of  the  collection 
of  the  manure  was  considerable,  but  within  the  last  year  or  two 
the  receipts  more  than  balance  the  expenditure.  It  must  not  be 
supposed,  however,  that  the  receipts  are  only  from  the  sale  of 
the  manure.  They  are  chiefly  from  the  house-owners  or  occu- 
pants, who  have  to  pay  from  3s.  9d.  to  5s.  for  every  ton  of 
manure  removed.  The  income  from  this  source  amounts  to  67i| 
per  cent,  of  the  total  receipts. 

In  Carlsruhe  and  Strasbourg  the  same  system  is  in  force, 
but  with  this  improvement,  that  the  engine  which  creates  the 
vacuum  in  the  boilers  goes  with  the  latter  and  pumps  the  air 
from  the  boilers  through  the  furnace  fire,  so  that  all  possibility 
of  a  disagreeable  smell  escaping  during  the  operation  is  pre- 
vented in  a  much  more  perfect  manner  than  at  Stuttgart  and 
elsewhere. 

At  Heidelberg,  Nuremberg,  Gratz  and  Zurich,  the  tub  system 
is  in  force,  after  the  fashion  of  that  in  use  for  a  considerable 
portion  of  Paris,  with  the  exception  that  at  Heidelberg  and 
N^uremberg  the  urine  is  retained  in  the  tub,  whilst  in  the  other 
cases  it  is  allowed  to  pass  into  the  sewers.  Notwithstanding 
this  the  town  of  Zurich  has  had  to  adopt  the  system  of  irrigation 
to  prevent  the  pollution  of  the  Limmat. 

Jraris,  as  is  well  known,  has  also  had  to  adopt  irrigation  at 
Gennevilliers,  although  on  much  too  limited  a  scale,  as  only  a 
very  small  portion  of  the  sewage  of  the  city  is  dealt  with. 

Berlin  and  Dantzic  are  the  most  successful  examples  of  irri- 
gation on  the  Continent.  These  two  towns  are  most  fortunate 
in  the  selection  of  their  irrigation  areas,  both  consisting  of 
nothing  but  sand  as  a  subsoil,  that  of  Dantzic  being,  in  fact, 
a  sandy  waste  on  the  sea  shore,  and,  previous  to  the  application 
of  sewage  to  it,  without  any  covering  of  soil. 

Frankfort,  originally  intended  to  be  dealt  with  by  irriga- 
tion, is  the  only  city  at  present  on  the  Continent,  so  far  as 
the  Author  is  aware,  which  has  finally  adopted  the  system  of 
precipitation  on  a  comprehensive  scale.  Wiesbaden,  a  to^Ti 
of  importance  and  well  known  to  English  tourists,  is  also  con- 
structing at  the  present  moment  settling  tanks  to  deal  with 
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their  sewage  before  it  enters  the  small  stream  into  which  it  is 
at  present  delivered.  The  adoption  of  a  more  comprehensive 
scheme  of  sewerage  is  also  now  under  consideration. 

A  proposal  has  been  made  for  dealing  with  a  portion  of 
Homburg  in  this  way,  and  settling  tanks  were  designed  by  the 
Author  and  carried  out  for  Dortmund,  but  with  the  ultimate 
object  of  intercepting  the  grosser  solids  only  after  the  town  had 
adopted  the  water-closet  system,  for  which  an  irrigation  area 
was  selected  for  the  ultimate  disposal  of  the  sewage. 


Proportion  between  Flow  or  Eivers  and  Sewaoe. 

The  rivers  of  the  Continent  are  much  larger, and  the  populated 
towns  upon  their  banks  much  smaller,  in  proportion  to  those  of 
the  United  Kingdom,  consequently  the  dilution  of  the  sewage 
finding  its  way  into  the  streams  is  so  very  much  greater  than 
we  are  accustomed  to  in  England,  that  the  pollution  of  such 
streams  as  the  river  Main,  the  Rhine  and  the  Danube,  is,  as 
compared  with  that  of  our  own  rivers,  infinitesimally  small. 
Take  for  instance  the  river  Main,  at  Frankfort,  Its  excep- 
tionally lowest  summer  flow  is  about  2,400  million  gallons  per  day, 
or  600  times  that  of  the  dry  weather  discharge  from  the  sewers  of 
Frankfort,  whilst  there  is  no  town  of  importance  below  the 
point  of  sewage  discharge  until  the  river  Main  joins  the  fihine, 
22  miles  lower  down.  The  lime  process,  or  any  other  of  the 
chemical  methods  of  precipitation  which  would  clarify  the 
sewage,  would  therefore  no  doubt  be  sufficient  in  such  a  case. 

The  Rhine  at  Basle,  in  Switzerland,  has  a  flow  of  19,016 
million  gallons  per  day,  and  at  Cologne  28,500  million  gallons 

5er  day,  the  distance  between  these  cities  being  580  miles, 
'he  chief  large  towns  on  its  banks  between  the  points  named 
are  Speyer,  Mannheim,  Ludwigshafen,  Mayence,  Coblentz  and 
Bonn,  with  an  aggregate  population,  including  Basle  and 
Cologne,  of  about  405,000,  so  that  the  volume  of  sewage 
effluent  would  range  from  1  to  9,186  of  that  of  the  river  at 
Basle,  to  1  in  about  2,345  at  Cologne,  even  if  the  whole  of 
these  populations  were  pouring  their  sewage  into  the  Rhine  at 
the  latter  point,  instead  of  its  being  distributed  over  a  distance 
of  580  miles. 

In  all  these  cases  a  fairly  good  effluent  resulting  from  the 
adoption  of  any  chemical  precipitating  process  would  probably 
meet  the  case,  were  it  not  for  the  fact  that  some  of  these  towns, 
notably  Cologne  and  Diisseldorf,  in  the  lower  reaches  of  the 
river,  draw  practically  their  water  supplies  from  the  Rhine, 
their  pump  wells  being  sunk  close  to  the  banks  of  the  river. 
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The  following  summary  shows  what  has  been  done,  and  what 
money  has  been  spent  on  new  sewerage  and  sewage  disposal 
works  in  33  of  the  chief  towns : — 


Length  of 

Sewen 

to  Idea. 


Basle    

Berlin 

Bochum    

Breslau     

Brussels   

Garlsruhe 

GhemnitE 

Cologne    

Cref eld     

Dantzic     

Dortmund    

Dusseldorf   

Eisenach 

Erfurt 

Frankfort-on-the-Main . 

Halle    

Hamburg 

Hanover 

Heidelberg 

Homburg 

Konigsberg 

Leipzig 

Linz 

Ludwigsburg    

Ludwigshafen 

Mavence 

Munich    

Nuremberg 

Paris 

Stuttgart 

Vienna 

Wiesbaden  

Zurich 


Sdwengle 

Works. 

£ 


ESxpondltiire  oii 


SewMe 

DlBpoMtl  works. 

£ 


Totals 


TotsI 

nd 

£ 


I860i 


27,560 
1332,000 
16,000 
316,554 
400,000 
110,000 
70,000 
61,500 
72,644 
125,000 
28,700 
54,000 
6,675 
21,000 
517,861 
55,000 
905,000 
107,500 
20,000 
8,700 
15,000 
165,600 
64,600 
10,113 
12,050 
59,000 
200,000 
295,000 
4,200,000 
92,250 
500,000 
40,000 
109,460 


10,017,767 


1^05,968 


1,300 


28,759 


1,536,027 


27,560 

2,837,968 

15,000 

316,554 

400,000 

110,000 

70,000 

61,500 

72,644 

125,000 

30,000 

64,000 

6,675 

21,000 

546,620 

65,000 

905,000 

107,500 

20,000 

8,700 

15,000 

165,600 

64,600 

10,113 

12,050 

59,000 

200,000 

296,000 

4,200,000 

92,260 

600,000 

40,000 

109,460 


11,553,794 


The  detailed  returns  from  Berlin  are  of  an  elaborate  cha- 
racter, but  cannot  be  dealt  with  in  this  paper.  They  are 
especially  interesting  as  giving  details  of  what  are  probably  the 
largest  irrigation  works  in  the  world  for  the  disposal  of  town 
sewage,  the  area  of  land  irrigated  being  over  13;000  acres. 
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Bates  op  Mortalitt. 

The  mortality  returns  from  the  various  towns  show  that 
there  is  generally  a  marked  improvement  after  the  execu- 
tion of  the  drainage  works,  although  it  would  probably  be 
unfair  to  claim  that  this  is  entirely  due  to  these  works,  because 
in  all  probability  as  much  is  due  to  new  supplies  of  water  having 
been  carried  out  at  the  same  time.  This  is  especially  noticeable 
in  Dantzic,  as  mil  be  seen  from  the  following  Table  by  Dr. 
Albert  Liivin : — 


fidfore  the  exeeation  of  Sewerage  and 
Water  Works. 


MortaUty 
per  1,000. 


Bpidemiofl 
occurred. 


Deathfl 
from 

Typhoid 

B^yer 

per 

1,000. 


After  the  execution  of  Sewerage  and 
Waterworks. 


Tear. 


Mortality 
per  1,000. 


Epidemioe 
ooenrred. 


Deaths 
from 

Typhoid 

Fever 

per 

1,000. 


1863 

86-71 

1864 

31-29 

1865 

34-60 

1866 

49-18 

1867 

34-80 

1868 

40-00 

1869 

29-63 

1870 

30-98 

1871 

41-61 

Aver. 

36-61 

Measles 


Cholera 

•  *  •  « 

Scarlet  Fever 


Small-pox  and 
Cholera 


11-2 
7-6 
9-8 
9-6 
12-3 
12-3 
8-9 
7-0 

11-0 


9-97 


1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 

1883 


Aver. 


31-39 
26-60 
25-28 
30-80 
28-72 
29-01 
29-33 
28-64 
31-61 
26-68 
29-09 

27-02 


28-66 


Small-pox  ... 
Cholera 

9 ••  « • ■ 

Diphtheria  ... 

•• •  . .. 

IMphtheria  ... 

•  •  •  •  « • 

Measles 
Diphtheria  ... 

•  •  «  •  •  ■ 

Infantile  diar- 
rhoea 


8-0 
41 
6-1 
3-3 
2-6 
2-7 
1-9 
1-8 
0-8 
1-4 

2-1 
10 


2-9 


In  Mayence  an  improvement  took  place  during  the  progress 
of  the  works  from  1875  to  1877,  hut  there  was  no  further  im- 
provement until  the  works  were  resumed  in  the  beginning  of 
1880,  the  death  rate  having  improved  every  year  since  as  the 
works  have  progressed. 

CoxCLUDma  Remarks. 

The  author  feels,  in  bringing  this  paper  to  a  close,  that  he 
must  have  trespassed  on  tne  patience  of  his  hearers  by  the 
length  of  the  paper,  but  trusts  tnat  the  largeness  of  the  subject 
which  he  has  endeavoured  to  deal  with  will  be  taken  as  some 
excuse  for  introducing  it,  in  the  hope  that  it  may  be  followed 
further  by  dividing  it  into  branches  with  profit  to  every  sanitarian, 
and  more  especially  to  every  municipality,  inasmuch  as  it  must 
be  of  immense  importance  to  the  community  at  large  that  the 
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municipalities  of  Europe  should  know  what  other  governing 
bodies  are  doing  in  regard  to  the  improvement  of  the  sanitary 
condition  of  the  city  or  town  over  which  they  have  control,  and 
to  have  the  opinions  of  sanitarians  generally  on  the  course  each 
municipality  has  thought  fit  in  its  wisdom  to  adopt.  If,  there- 
fore, the  paper  has  no  other  effect  than  to  direct  attention  to 
the  system  and  regulations  which  each  municipality  has 
adopted,  and  to  lead  to  a  rejection  of  that  which  is  condemned 
by  sanitarians,  and  an  adoption  of  that  which  is  approved  by 
them,  the  object  of  the  Author  will  have  been  fully  served, 
and  the  labour  bestowed  on  the  collection  of  the  information 
respecting  continental  towns  amply  repaid. 


[This  disonssion  applies  to  the  two  preceding  papers  by  Mr.  J. 

Undebwood  and  Mr.  J.  Gordon.] 

Mr.  Pebcival  Gobdon  Smith,  F.E.I.B.A.  (London),  said,  fix)m 
the  first  paper  a  great  deal  might  be  learned  as  to  what  to  do  and 
what  to  avoid.  Mr.  Gordon's  paper  was  one  of  the  utmost  value. 
It  was  a  unique  record  of  the  sewerage  arrangements  of  different 
countries,  and  contained  information  that  was  very  much  wanted  in 
this  country.  As  a  rule  we  did  not  know  sufficient  about  the  details 
of  what  was  being  done  in  other  countries,  and  on  the  subject  of 
sewage  treatment  this  paper  appeared  to  supply  the  deficiency.  He 
had  oflen  wished  that  the  British  Government  would  depute  com- 
missioners to  visit  the  different  foreign  countries,  and  to  report  upon 
what  was  going  on  in  regard  to  health  matters  generally — if  only  to 
teach  us  what  to  avoid.  In  the  matter  of  sewage  treatment  this 
paper  contained  a  vast  amount  of  information  which  could  not  fail 
to  be  most  advantageous  in  our  future  works.  Both  papers  went 
to  prove  one  very  important  point — viz.,  that  we  must  not  aim  in 
the  least  at  making  a  profit  out  of  the  products  of  sewage.  The 
first  object  should  be  to  get  the  sewage  out  of  the  town,  and  next 
to  dispose  of  it  in  a  way  that  should  not  pollute  the  streams  or 
the  land  or  the  atmosphere.  Having  attained  these  two  objects, 
every  efibrt  should  be  made  to  carry  on  the  works  at  the  least  possible 
loss  rather  than  at  a  profit.  If  any  local  authority  could  make  a 
profit  out  of  sewage  let  them  do  so  by  all  means,  but  never  at  the 
expense  of  the  efficiency  of  the  system. 

Mr.  J.  Lemox  (Southampton)  agreed  that  the  idea  of  making  a 
profit  on  sewage  was  altogether  illusory.  They  must  now  look  to 
getting  rid  of  it  at  the  least  possible  cost.  Sewage  management 
should  be  lefl  to  the  local  authorities,  and  never  entrusted  to  public 
companies,  veho  sought  to  earn  a  profit.  The  inhabitants  of  Leicester 
appeared  pretty  well  agreed  that  the  present  system  of  sewerage. 
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which  subjected  the  low-lying  districts  to  periodical  floods,  must  be 
removed  at  any  cost.  He  suggested  that  the  town  should  be  divided 
into  zones  for  the  separation  of  the  high  level  system  from  the  low 
level,  and  the  consequent  avoidance  of  floods.  He  had  carried  out 
this  principle  elsewhere,  and  had  found  it  to  answer  admirably.  A 
pumping  station  might  be  placed  at  the  gravitating  point  of  the 
high  level  and  an  ejector  adopted  for  the  relief  of  the  low  level.  He 
asked  the  Corporation  of  Leicester  to  pause  and  seriously  consider 
the  responsibility  they  were  about  to  assume  in  raising  the  sewage 
170  feet.  There  was  no  excuse  for  it  whatever,  unless  the  land 
was  exceptionally  adapted  to  the  purpose.  This,  he  believed,  was 
not  the  case.  No  doubt  it  was  the  intention  of  the  Corporation 
of  Leicester  to  dispose  of  the  sewage  by  what  was  known  as  *'  broad 
irrigation."  If  they  had  a  good  subsoU  and  everything  were  favour- 
able, broad  irrigation  was  the  right  system.  But  in  Leicester  he 
feared  those  conditions  were  absent.  For  instance,  it  must  not 
be  lost  sight  of  that  the  river  Soar  could  never  attain  a  very 
high  standard  of  purity.  He  was  inclined  to  think  that  a  lift 
of  70  or  80  feet,  with  a  combined  system  of  precipitation  and  inter- 
mittent filtration  over  a  smaller  area,  would  answer  all  the  purposes 
of  Leicester,  and  could  be  carried  out  at  a  very  much  less  cost.  As 
to  Mr.  Gordon's  paper,  he  believed  French  engineers  were  now  alive 
to  the  evUs  of  the  Continental  system.  The  sooner  the  prevalent 
idea  was  removed  that  sewage  should  be  made  a  profitable  speculation, 
the  better. 

Prof.  H.  BoBiNSON,  M.lnst.C.E.  (London)  assumed  that  the 
scheme  for  the  sewerage  of  Leicester  had  received  careful  and  mature 
consideration,  and  had  been  approved  by  Mr.  Gordon.  On  this 
assumption,  and  without  all  the  data  bearing  on  the  subject,  it 
would  not  be  desirable  or  possible  to  enter  into  a  critical  examina- 
tion of  the  scheme.  Looking  at  the  matter  broadly,  however,  there 
must  be  some  good  reason  which  was  not  apparent  to  him  (Prof. 
Bobinson)  why  all  the  high  level  sewage  should  be  brought  to  a  low 
level  outfall,  and  for  the  whole  to  be  pumped  the  great  height  of 
170  feet  on  to  clay  land,  which  was  unsuitable  for  sewage  irrigation. 
The  scheme  would  involve  a  serious  burthen  to  the  town  of  Leicester. 
It  was  desirable  to  exclude  as  much  of  the  rainfall  from  the  sewers 
as  possible.  Mr.  Gordon's  was  one  of  the  most  valuable  papers  he 
had  ever  heard  read,  and  contained  data  of  interest  to  all  engineers 
engaged  in  sewage  disposal  practice,  and  the  Institute  was  fortunate 
in  having  this  contribution  to  the  proceedings. 

Mr.  Alderman  Ksmfson  (Leicester),  admitted  that  the  land  taken  by 
the  Leicester  Corporation  for  their  sewage  works  was  not  altogether 
suitable  for  the  purpose,  and  explained  that  the  difficulties  in  the 
valley  sites  were  in  the  opinion  of  the  Town  Council  insuperable. 

Lieut.-Colonel  Joites  (Wrexham)  remarked  that  as  he  had  resided  in 
his  neighbourhood  (Leicester)  many  years  ago,  before  entering  upon 


200  THB  BBAHTAGB  of  OOKTHnSNTAL  Towirs. 

his  Sewage  Disposal  Works  at  Wrexham,  he  had  always  watched  with 
much  interest  the  Leicester  experiments,  and  he  congratulated  Mr. 
Underwood  on  his  excellent  history  thereof. 

In  entering  at  last  upon  sewage  farming  as  the  best  mode  of 
purifying  their  sewage,  the  Leicester  Corporation  should  not  be  dis- 
couraged by  the  low  estimates  now  prevailing  on  the  financial  side  of 
the  question,  as  the  pendulum  of  public  opinion  will  probably  come 
to  rest  eventually  about  midway  between  the  two  extremes  which  it 
touched  some  twenty  years  ago  and  to-day.  He  would  not  presume 
to  criticize,  as  others  had  done,  the  decision  recently  arrived  at  by 
the  Leicester  Corporation,  because  there  were  so  many  considerations 
which  govern  such  questions  not  laid  before  their  meeting,  and  he 
preferred  to  assume  that  the  skilled  advice  of  such  an  able  engineer 
as  Mr.  Gk>rdon  had  ite  due  weight  in  any  decision  on  such  an  im- 
portant matter. 

Mr.  Pebegtbini!  Bibch  ^London)  was  glad  to  hear  from  Mr.  Alder- 
man Kempson  that  the  decision  come  to  by  the  Corporation  of  Leicester 
was  based,  as  he  should  have  expected,  upon  information  carefully 
obtained ;  and  he  thought  that  London  engineers  would  be  unwise 
to  give  opinions  on  the  subject  until  they  had  the  same  means  of 
arriving  at  a  sound  judgment. 

With  reference  to  Captain  Lienur's  system,  the  cost  of  dealing 
with  the  quantity  of  water  made  foul  in  English  houses  renders  this 
method  prohibitive  here.  He  had  himself  adopted  the  plan  men- 
tioned by  Mr.  Gordon  of  laying  a  sewer  under  each  pathway  instead 
of  one  in  the  centre  of  the  road.  The  advantages  of  this  plan  in 
wide  roads,  in  saving  the  length  and  increasing  the  gradients  of  the 
house  drains  in  which  sewer  gas  is  formed  even  more  than  in  the 
sewer  itself,  is  obvious.  With  regard  to  the  13,000  acres  of  land 
said  to  be  irrigated  at  Berlin,  he  should  like  to  know  whether  the 
land  was  pasture  or  arable,  and  whether  irrigation  was  carried  on 
constantly  or  only  occasionally.  Mr.  Gordon  had  said  that  only  a 
very  small  portion  of  the  sewage  of  Paris  was  dealt  with  by  irriga- 
tion ;  this  was  so,  but  a  very  large  and  increasing  area  of  land  was 
irrigated  upon  the  optional  system — that  is,  when  the  occupiers  of 
the  land  required  it  for  their  crops. 

The  area  of  land  in  the  Plain  of  G^nneviDiers  now  sewaged  in 
this  way  amounte  to  nearly  2,000  acres  and  this  has  grown  up 
gradually  from  the  start  of  a  few  acres  some  15  years  ago.  He  was 
surprised  to  hear  from  a  previous  speaker  that  the  Soar  must  always 
be  a  foul  river,  and  he  should  like  to  know  why. 

Mr.  Laws  (Newcastle-on-Tyne)  was  in  favour  of  the  ventilation 
of  sewers  through  the  soil  pipes,  provided  the  drainage  system  was 
properly  carried  out.  Of  course  it  was  not  advantageous  where 
the  sewers  were  known  to  be  foul. 

Capt.  Douglas  Galtoit  (London)  believed  Leicester  was  almoet  the 
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first  town  to  attempt  on  a  large  scale  to  prevent  the  pollution  of  their 
riyer  by  the  adoption  of  a  chemical  system,  although  the  chemical  sys- 
tem had  not  been  quite  successful.  Of  course  the  main  advantage  of 
any  system  of  drainage  was  the  lowering  of  the  death-rate,  and  yet  it 
would  be  seen  from  the  statistics  in  Mr.  Gordon*s  paper  that  except 
in  one  or  two  cases  there  was  no  such  diminution  in  spite  of  the  ezpen- 
sive  works  constructed.  What  was  the  reason  of  it  ?  It  was  prol»bly 
because  the  house  drainage  had  not  been  considered  at  the  same  time 
as  the  sewerage  of  the  streete,  and  treated  as  an  integral  part  of  town 
drainage.  Until  there  was  a  thorough  combination  between  the 
house  drainage  and  the  main  sewerage  they  could  never  overcome  all 
difficulties.  He  had  never  seen  a  town  in  England  in  which  he 
should  have  been  willing  to  have  his  house-drain  connected  with 
the  main  sewer  for  the  purposes  of  ventilation. 

Prof,  de  Chaumobtt,  M.D.,  F.E.S.  (Southampton),  thought 
Captain  Ghdton  had  somewhat  underrated  the  diminution  in  the 
death-rate  in  the  continental  towns  mentioned  by  Mr.  Gt>rdon, 
for  in  some  of  them  there  was  a  very  decided  fall.  But  the 
difference  would  be  much  better  appreciated  if  the  zymotic  death- 
rate  could  be  ascertained.  There  was  one  thing,  however,  that 
must  not  be  lost  sight  of  in  this  very  important  question,  and 
that  was,  that  although  a  town  was  sewered,  the  dangers  arising 
from  the  fcscal  matters  were  not  touched  at  all.  For  instance,  the 
dty  of  Paris  had  a  magnificent  system  of  sewers,  but,  out  of  a 
population  of  2|  millions,  there  were  not  more  than  30,000  or  40,000 
persons  whose  excreta  went  into  those  sewers.  The  great  difference 
between  the  health  of  the  English  towns  and  the  health  of  the  Couti- 
nent  was  the  increase  of  zymotic  diseases  in  the  latter.  Although  in 
this  country  we  had,  unfortunately,  had  a  large  increase  of  diphtheria 
in  recent  years  the  increase  was  really  nothing  when  compared  with 
the  Continent.  The  amount  of  typhoid  fever,  too,  on  the  Continent 
was  inordinately  excessive,  and  he  thought  it  was  impossible  not  to 
connect  that  with  the  fiict  that  the  excreta  were  not  dealt  with  at  all. 
If  continental  towns  were  not  prepared  to  have  a  separate  system  for 
carrying  off  the  excreta,  they  had  better  turn  everything  into  the 
sewers,  and  depend  on  ventilation,  with  a  proper  disconnection  of 
the  house-closete. 

Mr.  BoGEBS  PiBLB,  M.Inst.C.E.  (London),  observed  that  there  was 
something  very  attractive  in  the  suggestion  that  the  sewers  should 
be  ventilated  through  the  soil  pipes,  as  this  would  get  over  many 
difficulties  with  reference  to  sewer  ventilation,  but  the  cases  were  few 
and  exceptional  in  which  the  plan  could  be  safely  adopted.  Two  con- 
ditions were  absolutely  essential  for  the  safe  adoption  of  this  plan, 
vis.,  a  perfect  system  of  public  sewerage,  combined  with  a  perfect 
system  of  house  drainage.  There  were  hardly  any  towns,  and,  as 
far  as  he  knew,  none  in  England,  where  those  conditions  could 
be  found.  Probably  they  existed  in  Frankfort,  and  also  in  Memphis, 
U.S.A.    As  to  Frankfort,  the  public  sewers  are  acknowledged  to  be 
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some  of  the  most  perfect  in  the  world,  and  he  could  speak  of  his 
own  knowledge  as  to  the  exceedingly  complete  character  of  the  plans 
and  regulations  for  the  house  drainage,  naving  studied  them  very 
carefully  when  he  was  drawing  up  the  bye-laws  for  house  drainage 
at  Uppingham,  nearly  ten  years  ago;  in  fact,  at  that  time  (before 
the  Model  Bye-laws  of  the  Local  Government  Board  were  issued) 
he  found  that  the  Frankfort  regulations  were  the  only  complete  ones 
he  could  meet  with. 

With  reference  to  Memphis,  it  might  be  remembered  that  a  Paper 
was  read  at  the  Congress  at  Exeter  in  1880,  by  CoL  G.  £.  Waring, 
the  engineer  who  designed  and  carried  out  the  work,  describing  the 
thorough  way  in  which  the  sewerage  was  executed,  and  the  stringent 
regulations  enforced  with  reference  to  the  house  drainage. 

He  could  not  agree  with  Mr.  Hobrecht  as  to  the  advantage  of 
having  flat  gradients  for  the  sewers.  His  experience  was  that  the 
better  the  gradient  the  less  chance  there  was  of  accumulations  of  foul 
matter  and  generation  of  foul  gases. 

Mr.  Ellice-Clabe  (Hove)  urged  that  the  Institute  should  endeavour 
to  obtain  translations  of  such  viduable  reports  as  had  been  alluded  to  by 
Mr.  Gordon.  In  sanitary,  as  in  in  other  matters,  we  were  too  apt  to 
allow  our  insular  prejudices  to  overcome  our  better  judgments,  which 
taught  us  to  obtain  good  information  from  whatever  quarter  it  came. 
There  were  many  discussable  points  raised  by  Mr.  Gordon's  paper, 
but  he  should  confine  himself  to  the  question  of  the  system  adopted 
for  the  ventilation  of  sewers  at  Frankfort.  The  method  of  making 
each  soil  pipe  do  duty  as  a  ventilation  for  the  sewer  was  the  antithises 
of  the  system  of  ventilation  adopted  in  this  country,  where  sewers 
were  ventilated  in  the  street,  independently  of  any  method  of  venti- 
lating house  drains.  The  English  system  was  not  perfect,  but  there 
could  be  no  doubt  of  its  efficiency,  which  had  been  proved  by  many 
thousands  of  observations  made  in  the  sewers,  to  determine  the 
velocity  of  the  currents,  the  temperature  and  humidity,  and  the 
chemical  constituents  of  the  sewer  air ;  he  had  himself  spent  much 
time  in  sewers  of  all  sizes,  and  was  satisfied  that  with  ventilators  at 
distances  approximating  300  feet  apart,  cerieris  paribus^  no  dangerous 
sewer  gases  were  formed ;  for  instance  he  had  hung  two  burnished 
electro-plated  soup  ladles,  one  in  a  room  where  coal  gas  was  lighted 
every  night,  and  one  in  a  sewer  where  the  ventilators  were  placed 
200  feet  apart,  the  former  ladle  became  tarnished  in  60  hours,  the 
latter  was  a  week  before  it  was  tarnished.  Yet  at  times,  with  a 
rapidly  falling  barometer  and  a  rising  dew  point,  complaints  were 
made  of  the  smells  arising  from  the  open  ventilators  of  this  sewer. 
He  endeavoured  by  increasing  the  number  of  openings  and  by  flushing 
to  keep  the  sewer  air  down  to  a  temperature  of  b2^  Far.  Although 
it  had  been  stated  that  the  Frankfort  sewer  ventilation  by  shafts 
was  a  success,  it  would  have  been  more  satisfactory  if  observations 
such  as  he  had  alluded  to  had  been  made.  Nothing  was  easier  for 
the  Borough  Engineer  than  to  stop  up  street  gratings  and  pkce  small 
vertical  shafts  in  lieu  thereof,  and  imagine  because  there  were  no 
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smells  that  the  sewers  were  ventilated,  but  until  comparative  observa- 
tions had  been  made  and  it  had  been  demonstrated  that  a  lower  or 
as  low  a  temperature  and  decreased  humidity  of  the  air  were  obtained 
by  shaft  ventilation,  he  should  continue  to  believe  that  the  open  street 
gratings,  with  all  their  unpopularity,  best  accomplished  the  object  in 
view.  He  might  state  tnat  at  Hove  in  28  miles  of  sewers,  each 
sewer  was  flushed  with  fresh  water  twice  a  week ;  of  course  many  of 
the  main  trunk  sewers  were  necessarily  flushed  much  oftener. 
Sewage  water  was  never  used  for  this  purpose,  but  always  fresh 
water.  Sewage  water  headed  up,  might  carry  away  deposit  by 
increasing  the  velocity  of  the  stream,  but  it  failed  to  lower  the 
temperature  or  absorb  the  more  soluble  and  dangerous  gases,  both 
of  which. neoessaiy  objects  were  accomplished  by  fresh  water;  the 

Srioe  paid  was  5d.  per  1,000  gallons,  and  two  men  were  equal  to 
ushing  the  28  miles  of  sewers  twice  in  six  days.  Notwithstanding 
this,  he  was  frequently  having  complaints  and  was  compelled  in  a 
few  instances  of  narrow  streets  to  substitute  shafts  of  about  30  super- 
ficial inches  for  open  gratings ;  he  had  made  many  observations  in 
the  shafts  and  found  that  the  direction  of  the  wind  determined  the 
direction  of  the  air  currents  in  the  sewer,  whether  the  shafts  were 
all  long  legs,  or  long  legs  and  short  legs,  which  were  popularly,  but 
erroneously,  supposed  to  create  an  air  current  down  the  short  leg  and 
up  the  long  leg.  The  question  was  one  of  increasing  interest ;  it 
would  not  be  satisfactorily  determined  until  Engineers  made  careful 
observations,  and  accurately  recorded  them,  on  the  different  systems, 
such  observations  to  be  extended  over  a  comparatively  long  period 
and  in  different  towns. 

Dr.  Paulsok  (Loughborough)  feared  that  ill  results  would  follow 
the  adoption  by  Leicester  of  the  proposed  sewage  system,  and  sug- 
gested that  plots  of  land  should  be  purchased,  willow  poles  planted, 
and  the  sewage  turned  amongst  them.  He  condemned  ventilation 
by  soil  pipes  and  recommended  and  suggested  a  system  of  ventila- 
tion by  the  medium  of  the  street  lamp  standards  with  a  charcoal 
arrangement  for  deodorization — the  sewer  gas  being  forcibly  expelled 
and  disinfected,  and  the  charcoal  being  perpetually  renewed  by  the 
heat  of  the  gas  flame. 

Mr.  A.  M.  FowLEB  (Leeds)  pointed  out  that  there  had  been  no  im- 
provement in  the  ventilation  of  main  sewers  during  the  last  27  years. 
In  the  house  drains  and  branches,  however,  great  progress  had  been 
made  in  this  respect.  If  Leicester  adopted  a  main  system  of  sewerage, 
let  them  be  careful  to  confine  all  the  scavenging  to  one  end  of  the 
town. 

Mr.  EvEBABD  (Leicester)  briefly  replied  on  behalf  of  Mr.  Underwood, 
confining  his  remarks  principally  to  a  vindication  of  Mr.  Wicksteed. 

Beferring  to  the  proposed  scheme  for  dealing  with  the  Leicester 
sewage  he  expressed  an  opinion  that  the  best  place  for  utilizing  the 
sewage  was  on  a  large  tract  of  open  land  below  the  village  of  Quom- 
don,  but  considered  that  the  Corporation  were  now  committed  to 
Beaumont  Leys. 
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Mr.  J.  GoRDOir,  M.msT.o  js.  (Leicester),  said  that  he  felt  gratified  at 
the  character  of  the  dicussion.  With  regard  to  Leicester  and  its  sewage 
scheme,  he  did  not  propose  to  enter  into  the  merits  or  demerits  of  the 
scheme  before  the  Corporation  of  Leicester.  He  thought  the  case  of 
Leicester  was  unique  in  the  question  of  sewerage,  and  there  had  been 
no  end  of  reports  on  that  subject.  Only  recently  the  Corporation 
instructed  him  to  look  into  the  question,  and  they  had  no  fewer  than 
ten  schemes  before  them,  out  of  which  two  were  finally  selected  for 
discussion.  Of  those  the  G-ovemment  Inspector  had  a  predilection 
for  the  scheme  which  was  now  being  adopted  by  the  Corporation,  and 
the  Council  therefore  thought  themselves  justified  in  going  forward 
with  that  scheme.  It  was  well  known  that  he  fiiYOured  another 
scheme,  which  he  thought  had,  notwithstanding  various  difficulties  in 
connection  with  it,  some  advantages  over  the  one  adopted.  There 
were,  however,  great  advantages  in  the  scheme  proposed  as  against 
the  great  height  to  which  the  sewage  was  to  be  pumped;  but  he 
thought  they  would  not  be  able  to  pump^  all  the  rain&U  up  to 
175  feet.  An  inch  of  rainfall  for  24  hours  over  the  drainage  area 
meant  about  29,000,000  gallons  of  water,  in  addition  to  8,000,000 
gallons  of  sewage.  It  would,  therefore,  be  quite  clear  that  it  was 
perfectly  absurd  to  think  of  pumping  any  considerable  portion  up  on 
to  the  clay  land  they  had  selected,  and  also  on  technical  grounds  it 
was  very  inadvisable  to  do  so.  The  irrigation  works  in  Berlin  were 
not  sufiiciently  advanced  when  he  was  there  for  him  to  see  aU  that 
would  be  done.  The  chief  produce  at  that  time  was  vegetables 
and  rye-grass.  There  was  a  great  deal  of  prejudice  against  the 
vegetables  at  first,  but  they  had  since  been  reported  as  satisfactoiy. 
He  was  not  prepared  to  defend  the  ventilation  of  sewers  by  soil  pipes, 
except  under  such  conditions  as  he  had  described.  The  apparent 
increase  of  the  death-rate  of  Frankfort,  to  which  Capt.  Ghdton  had 
referred,  was  due  to  peculiar  circumstances.  Formerly  the  people 
of  Frankfort,  and  more  especially  the  working-classes,  were  under 
considerable  disadvantages  in  regard  to  the  marriage  laws,  having  to 
show  that  they  were  in  a  position  to  maintain  a  household  before 
they  were  allowed  to  marry.  The  consequence  was  a  great  many 
migrated  outside  of  the  town  for  the  purpose  of  marrying.  When 
the  Prussians  annexed  Frankfort  they  opened  the  gates  to  all  and 
made  it  a  purely  free  city.  An  entirely  different  class  of  people 
at  once  entered  it,  causing  so  large  an  increase  of  population  that 
the  death-rate,  especially  among  children,  was  at  once  afiected. 
Then  again  the  large  suburb  of  Bomheim  was  incorporated  in  1877, 
the  death  rate  of  which  was  38*1  per  1000  in  1879.  Such  a  high 
death-rate  naturally  affected  prejudicially  that  of  the  city,  until  the 
remedial  works  could  be  extended  to  the  suburb  in  question. 

With  regard  to  Capt.  Oalton's  remarks  as  to  rates  of  mortality 
given  in  columns  28  and  29  of  the  table  attached  to  his  paper,  shew- 
ing practically  no  advantage  accruing  from  the  works  of  sewerage, 
that  gentleman  cannot  possibly  have  examined  the  tables  at  all  care- 
fully, for  there  are  only  two  cases — ^namely,  those  of  Chemnitz  and 
Fnmkfort-on-tho-Main — where  the  mortality  does  not  show  an  im- 
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provement.  That  of  Frankfort  I  have  dealt  with,  and  that  of 
Chemnitz  is  accounted  for  by  a  very  severe  epidemic  of  small-pox 
during  the  period  referred  to,  whilst  on  the  other  hand,  the  fol- 
lowing cities  and  towns  shew  the  following  reductions : — 

Berlin 2-73,  or  from  31-73  to  29-00  per  thousand. 

Boeham 3-52,  „  34-41  to  30-89            „ 

Dantric 7-86,  „  36-61  to  28-66 

Dortmund  .•  6*72,  „  34-37  to  27-65 

Erfurt 6-19,  „  29-39  to  24-20 

HaUe 5-00,  „  30-00  to  25-00 

Heidelberg..  3-86,  „  27-04  to  23-18 

Linz    10-17,  „  42-9    to  32-73 

Mayence 3-10,  „  29-8    to  26-7 

Munich 5-50,  „  36-9    to  31-4 

Paris   5-47,  „  29-75  to  24-28 

"Wiesbaden..  6-00,  „  28-00  to  22-00 

As  to  coping  with  rainfalls  he  remarked  that  in  a  district  in  Leices- 
ter in  which  the  rainfall  had  been  most  completely  separated  from  the 
sewage  he  found  that  still  no  less  than  50  to  60  per  cent,  found  its  way 
into  the  deep  sewers.  It  was  quite  true  that  a  great  deal  of  dissatisfac- 
tion was  felt  with  open  ventilators  in  cases,  such  as  Leicester,  where 
they  had  to  deal  with  an  old  system  of  sewers.  A  large  number  of 
sewers  with  which  they  now  liad  to  deal  were  put  in  by  private 
owners  in  a  very  defective  manner.  Many  of  them  had  consequently 
become  sewers  of  deposit.  They  could  not  expect  open  ventilators  to 
be  so  satis&ctory  under  these  circumstances  as  in  such  cases  as  he 
had  alluded  to  as  prevailing  on  the  Continent,  but  he  had  yet  to 
learn  which  was  the  better  plan,  whether  they  should  keep  the  sewers 
hermetically  sealed  like  gas  retorts  and  aJlow  the  sewer  gas  to 
penetrate  the  interior  of  the  houses,  or  put  up  with  some  little 
inconvenience  by  allowing  the  sewer  gas  to  escape  in  the  centre  of 
the  roadways. 
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On  '*  Circular  Hospital  Wards/'  by  H.  Saxon  Snell,  F.R.LB.  A. 

The  proposition  for  constructing  hospital  sick  wards  upon 
what  is  known  as  the  "  Circular  System/'  was  first  made  in 
this  country  during  the  latter  part  of  1878,  about  the  same 
time  that  the  foundation  stone  was  being  laid  in  Belgium  of  a 
hospital  intended  to  be  built  upon  this  principle. 

The  design  for  this  building,  the  Antwerp  Civil  Hospital,  hav- 
ing received  the  approval  of  the  Communal  Administration  of  the 
town,  was  referred  to  the  consideration  of  the  Council  of  Public 
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Hygiene  at  Brussels,  but  this  body  strongly  condemned  the 
erection  of  circular  wards  upon  grounds  which,  now  the  building 
is  erected,  would  appear  to  have  been  correct.  Nevertheless, 
the  work  was  proceeded  with  and  the  building  is  now  opened 
and  may  be  inspected  by  those  interested  in  the  question. 

No  other  continental  nation  has,  to  my  knowledge,  considered 
this  new  system  worthy  of  imitation,  but  in  England,  many 
similar  hospitals  have  been  erected,  and  it  is,  1  believe,  in 
contemplation  to  erect  others. 

There  is  something  very  fascinating  about  the  conception  of 
a  circular  ward,  and  superficial  consideration  of  the  question 
would  lead  to  a  belief  in  the  soundness  of  the  arguments 
advanced  in  favour  of  the  system ;  indeed,  I  was  myself  oisposed, 
before  critically  examining  the  matter,  to  allow  that  its  adoption 
might  possibly  be  productive  of  some  if  not  all  the  benefits 
promised  by  its  advocates.  This  illusion  was,  however,  dis- 
pelled when  lately  I  had  occasion  to  study  the  question  in 
all  its  aspects  for  the  purposes  of  a  report  to  a  public  body 
prepared  to  erect  this  class  of  wards  upon  my  recommendation, 
and  I  pi^opose  now  to  show  the  reasons  that  led  me  to  the 
conclusion  that  parallelogram  shaped  sick  wards  are  in  every 
respect  much  more  economical  both  in  first  cost  and  in  manage- 
ment, and  that  no  advantage  is  to  be  attained  by  the  increased 
outlay  consequent  upon  the  erection  of  wards  of  circular  shape. 

My  present  remarks  will  be  confined  to  a  consideration  of  the 
erection  of  wards  for  general  hospitals,  and  I  do  not  propose  in 
this  paper  to  deal  with  the  question  in  its  application  to  fever 
or  other  wards  for  special  cases.  Nevertheless  I  am  equally 
convinced  that  the  circular  system  as  now  advocated  is  wrong 
in  any  kind  of  hospital  building  whatever  be  its  special  use  or 
locality;  but  to  deal  with  the  question  in  its  application  to 
other  than  ordinary  hospitals  would  involve  considerations 
which  the  time  at  my  disposal  on  this  occasion  will  not  allow  of 
being  entered  into. 

It  will  be  well  to  first  consider  what  are  the  conditions 
necessary  to  be  observed  in  the  planning  and  construction  of 
general  hospital  wards. 

First  as  to  the  number  of  patients.  I  have  the  authority  of 
Miss  Nightingale  and  of  many  hospital  superintendents,  for 
stating  it  to  be  essential  that  besides  the  ordinary  nurses  and 
attendants  eveiy  ward  should  have  the  constant  presence  of  one 
head  nurse  in  the  day  time  and  of  one  nurse  at  night  time,  and 
that  these  head  and  night  nurses  could  each  properly  overlook 
forty  patients  as  a  maximum ;  but  taking  into  consideration  all 
the  essentials  for  proper  discipline  and  facility  of  administration, 
the  number  of  patients  in  any  one  ward  should  not  exceed 
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thirty-two  or  be  less  than  twenty ;  also,  that  in  all  cases  one  or 
at  most  two  separation  wards,  each  for  the  accommodation  of 
one  or  at  most  two  patients,  should  be  attached  to  the  large 
ward,  but  not  so  as  to  communicate  with  it  directly.  All  the 
wards  should,  however,  adjoin  the  rooms  occupied  by  the  nurse 
having  charge  of  the  patients  contained  in  them. 

Except  in  the  case  of  separation  wards,  wards  of  small  size 
are  decidedly  objectionable,  because  they  are  (says  Miss  Night- 
ingale), '^unfavourable  to  discipline,  inasmuch  as  a  small 
number,  when  placed  together  in  the  same  ward,  more  readily 
associate  together  for  any  breach  of  discipline  than  a  larger 
number.*'  *  And  it  is  also  pointed  out  by  her  that  one  head 
nurse,  or  one  night  nurse,  could  not  so  efficiently  superintend 
and  overlook  a  number  of  small  wards  as  one  large  one. 

Each  large  sick  ward,  whether  it  contains  ten  or  thirty 
patients,  must  have  attached  to  it  at  least  two  w.c's  and  a 
slop  sink,  separated  by  cross  ventilated  lobbies.  A  bath  room 
should  also  adjoin  each  large  ward.  It  is  therefore  clear  that 
the  fewer  the  patients  in  each  ward  the  larger  will  be  the  total 
number  of  nurses  required  in  the  establishment,  and  the  greater 
will  be  the  multiplicity  of  nurses'  rooms,  water-closets,  slop 
sinks,  bath  rooms,  and  other  sanitary  offices. 

Suppose  a  hospital,  to  be  designed  for  the  reception  of  576 
patients,  540  of  whom  are  to  be  placed  in  eighteen  parallelo- 
gram-shaped wards  containing  thirty  each,  and  the  remaining 
thirty-six  in  smaller  and  adjoining  separation  wards.  If  the 
buildings  are  three  stories  in  height  there  would  be  six  pavilions, 
but  if,  as  I  shall  show,  twenty-two  patients  only  can  be  placed 
in  the  large  wards  because  they  are  of  circular  shape,  then 
eight  pavilions  would  be  required  instead  of  six,  and  twenty- 
four  wards  instead  of  eighteen.  In  both  cases  these  wards  and 
pavilions  are  assumed  to  be  of  the  same  size. 

It  has  been  shown  that  the  services  of  one  head  and  one 
night  nurse  must  be  provided  for  each  large  ward,  and  it  there- 
fore follows  that  the  adoption  of  this  circular  plan  would  involve 
the  additional  cost  of  twelve  nurses  for  the  six  extra  wards. 

The  two  extra  pavilions  containing  these  six  wards  would  also 
necessitate  the  additional  services  of  one  scrubber  and  one  porter 
for  carrying  coals  and  meals  and  attending  the  fires,  furnaces, 
&c.,  and  the  salaries,  uniforms  and  maintenance  of  these  14 
additional  officers  cannot  be  put  at  less  on  the  average  than 
£50  a  year  each,  or  a  total  of  £700. 

The  additional  cost  of  fuel  for  the  wanning  and  hot  water 
supply  to  these  two  extra  pavilions  may  be  put  at  a  minimum 

*  Notes  on  HospitalB,  by  Florence  Nightingale,  1863. 
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sum  of  £200  per  annmn,  and  the  outlay  for  soap,  soda,  &c^  for 
cleaning  and  the  periodical  whitewashing,  painting,  and  repair 
cannot  be  put  at  a  less  sum  than  £100  per  annum.  Thererore 
the  total  additional  establishment  charges  consequent  upon  the 
adoption  of  the  circular  system  would  be  £1,000,  as  follows, 
viz.: — 

12  extra  Nurses    1 

1     ,,    Scrubber   >at  £50  per  annum  each  •••  700    0    0 

1     „    Porter      J 

Extra  Fuel        200    0    0 

Soap,  soda,  &c.  and  repairs 100    0    0 

Total  £1,000    0    0 


This  sum  capitalised  at  3  per  cent.  (33  years'  purchase)  would 
amount  to  £33,000  and  this  represents  the  additional  cost  of 
maintaining  the  576  patients  supposed  to  be  housed  in  wards 
desimied  upon  the  circular  system. 

The  additional  cost  per  1,000  patients  would  be  £57,392  and 
this  cannot  be  considered  a  large  estimate  seeing  that  Miss 
Nightingale  in  her  work  on  hospitals  shews  that  where  9  patients 
only  are  contained  in  a  ward  as  against  32  patients  in  a  ward 
the  additional  capitalized  outlay  for  nursing  only  would  be 
£196,775. 

Now  as  to  the  relative  cost  of  erecting  the  buildings — a 
question  involving  primarily  a  consideration  of  the  requisite 
sizes  for  the  wards. 

There  must  be  much  diversity  of  opinion  amongst  medical 
men  and  other  authorities  upon  this  point  if  we  are  to  judge 
from  the  dimensions  of  recently  constructed  hospitals. 

Capt.  Douglas  Galton  considers  that  between  1,200  and  1,300 
cubic  feet  of  air  space  per  bed  is  all-sufficient.  Miss  Florence 
Nightingale  asks  for  from  1,200  to  1,500  feet.  Dr.  Parkes 
speaking  of  hospitals  generally,  says  that  the  space  should  be 
from  1,500  to  2,000  feet  (the  latter  quantity  referring  no  doubt 
to  fever  and  the  former  to  general  hospitals).  Dr.  de  Chau- 
roont  in  his  Seport  upon  the  Norfolk  and  Norwich  hospitals, 
shews  upon  mathematical  bases  that  where  good  ventilation 
exists  no  advantage  is  gained  by  making  the  air  space  of  large 
wards  greater  than  1,200  feet  per  patient. 

The  report  of  the  committee  appointed  to  consider  the  cubic 
space  of  metropolitan  workhouses  and  infirmaries  states  that 
tne  cubic  space  to  be  allotted  to  ordinary  sick  patients  in  large 
wards  "  should  not  be  less  than  850  feet;"  but  it  is  stipulated 
that  no  space  above  the  height  of  12  feet  from  the  floor-line 


H.  8AX0K  8KELL.  209 

shall  be  included  in  the  calculation.  This  committee  consisted 
of  the  foUowIng  eminent  authorities,  viz.,  Drs.  Thomas  Watson 
(chairman),  Henry  W.  Acland,  Francis  Sibson,  W.  O.  Mark- 
ham,  and  John  Randall,  Capt.  Douglas  Galton,  Messrs.  Ure- 
dale  Corbett  (Local  Government  Board  Inspector),  Timothy 
Holmes,  F.R.C.S.,  and  Charles  Hawkins,  F.R.C.S. 

In  my  own  practice,  I  have  erected  four  large  parish  infir- 
maries,  holding  in  the  aggregate  upwards  of  2,500  ordinary 
sick  patients,  with  less  than  950  cubic  feet  of  space  to  each, 
and  the  medical  officers  of  these  establishments  have  not  found 
it  necessary  at  any  time  to  order  the  removal  of  any  of  the 
beds,  as  was  contemplated,  should  one  or  more  extraordinarily 
severe  cases  at  any  time  be  developed,  and  seem  to  call  for 
increased  space. 

The  Moabite  Hospital  at  Berlin  gives  a  space  of  only  864 
cubic  feet  for  each  ordinary  patient ;  but  in  this  building  one- 
fourth  of  the  cases  treated  are  stated  to  be  of  an  acutely 
infectious  character,*  and  we  mav  presume  that  a  larger  space 
would  be  allotted  for  this  class  of  patient.  Yet  the  death  rate 
at  this  establishment,  I  am  assured  by  eminent  men  who  have 
examined  the  returns,  is  not  above  the  average  of  other  German 
hospitals. 

The  proper  size  of  hospital  wards  is  not  however  to  be  deter- 
mined by  mere  considerations  of  the  greater  or  less  quantitv  of 
air-space  requisite  for  the  well-being  of  a  patient,  for  Prof,  de 
Chaumont  in  his  report  before  referred  to,  has  clearly  sho¥m 
that  where  by  good  ventilation  a  proper  change  of  atmosphere 
is  constantly  enected,  it  matters  not  within  reasonable  limits 
what  is  the  size  of  the  ward.  The  question  must  be  decided 
principally  by  consideration  of  floor  space,  and  here  again  ex- 
amples and  opinions  are  sadly  diverse. 

The  Moabite  Hospital,  and  the  four  parish  infirmaries  pre- 
viously alluded  to,  contain  about  70  superficial  feet  of  noor 
space  per  ordinarv  patient,  and  this  is  the  quantity  recom- 
mended by  the  before-mentioned  committee  of  experts. 

Capt  Douglas  Galton  asks  for  from  90  to  112  feet.  Miss 
Nightingale  from  100  to  104  feet,  and  Dr.  Parkes  and 
Prof,  de  Chaumont,  from  100  to  120  feet.  In  each  case  these 
authorities  seem  to  determine  their  maximum  and  minimum 
by  the  question  of  whether  or  no  accommodation  is  to  be  pro- 
vided around  the  bed  for  students,  t.«.,  whether  the  hospital  is 
or  is  not  to  be  designed  for  a  medical  school. 

The  disposition  of  the  superficial  space  determined  upon, 
whatever  it  may  be,  involves  two  important  questions,  viz. :  the 

*  Hospital  Construction  and  Management,  London,  1883. 
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width  of  the  ward,  and  the  distance  apart  of  the  beds.  Twenly- 
four  feet  is  conceded  to  be  for  all  purposes  of  administration 
an  all-sufficient  width  for  any  hospital  ward,  and  inasmuch  as  it 
is  of  the  highest  importance  that  each  bed  should  have  the 
largest  possible  space  surrounding  it,  this  width  would,  I  appre- 
hend, never  be  exceeded,  were  it  not  for  the  desirability  of 
reducing  the  length  of  a  ward  to  within  a  limit  not  exceeding 
120  feet. 

In  parish  infirmaries  the  prescribed  distance  apart  of  the 
beds,  t.e.,  the  bed  space,  is  6ft ;  but  7ft.  Gin.  or  8ft.  is  the 
width  more  generally  adopted,  and  hence  it  comes  about  that 
the  breadth  of  the  warns  is  necessarily  increased  in  some 
buildings  to  as  much  as  30  feet.  And  here  I  would  point  out 
that  the  advocates  of  the  circular  ward  system  invariably  and 
wrongly  use  the  term  "wall  space  '*  as  synonymous  with  **bed 
space,"  or  the  distance  apart  from  centre  to  centre  of  the  beds ; 
and  they  often  improperly  calculate  this  distance  apart  of  the 
beds  by  dividing  the  total  length  of  the  circumference  of  the 
circle  by  the  number  of  be£,  and  so  arrive  at  a  deceptive 
result. 

Take,  for  example,  the  description  given  in  The  Buildery  of 
May  9th  last,  of  *'  A  projected  Military  Hospital "  designed 
upon  the  circular  system.  It  is  there  stated  that  the  wards  are 
each  to  be  66ft.  internal  diameter,  and  that  they  are  to  hold  26 
patients :  thus  (says  the  description)  ^*  each  patient  will  have  a 
wall  space  of  8ft.' 

As  a  matter  of  fact,  if  this  military  hospital  is  ever  erected, 
and  26  patients  crowded  into  its  wards,  each  will  have  a  lineal 
wall  space  at  the  heads  of  their  beds  of  7ft.  4  in.,  but  the 
corresponding  distance  at  the  bottom  of  the  beds  will  be  but 
6ft.  Sin. ;  that  is  to  say  (the  beds  being  3ft.  wide)  the  distance 
apart  of  them  will  be  3ft.  Sin.  only.  And,  therefore,  if  it  is 
required  to  know  what  really  will  be  the  space  given  per  bed 
in  this  proposed  hospital,  as  compared  witn  the  quadmigular 
plan  of  ward,  we  must  calculate  the  average  distances  apart  as 
given  above  of  the  beds  at  the  heads  and  at  the  feet,  ana  then, 
instead  of  the  delusive  8ft.  of  wall  space,  we  shall  find  that  the 
actual  bed  space  per  patient  in  this  proposed  hospital  would  only 
be  6ft.  9iin. 

The  above  results  would  be  arrived  at  by  deducting 
6  feet  6  inches  in  width  for  each  of  the  entrance  lobbies,  and 
then  planning  out  the  feet  of  the  beds  at  an  equal  distance 
apart,  and  radiating  them  towards  the  centre  of  the  circle. 

Then  with  regard  to  the  height  of  hospital  wards.  It  is  only 
Professor  de  Chaumont  who  expresses  any  decided  opinion  upon 
this  point,  and  the  conclusion  he  arrived  at  that  12  or  at  most 
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13  feet  is  all  sufficient,  has  since  been  confirmed  bj  the  results 
of  experiments  made  by  tv.o  eminent  American  physicians. 
Drs.  Cowles  and  Wood,*  who  proved  to  their  satisfaction  that 
no  benefit  arises  from  making  wards  higher  than  12  feet.  It  is 
also  no  doubt  upon  these  conclusions  tliat  the  recommendations 
of  the  cubic  space  committee  before  referred  to  were  based. 

Most  other  authorities  regard  the  question  of  height  as  quite 
subsidiary  to  that  of  floor  space,  as  decided  by  considering  the 
width  of  the  ward,  and  the  distance  apart  from  centre  to 
centre  of  the  beds. 

I  have  been  particular  to  cite  the  opinions  of  these  great 
authorities  as  to  the  requisite  dimensions  of  ordinary  wards, 
because  I  am  about  to  show  that  it  is  practically  impossible  to 
design  a  circular  hospital  ward  within  the  limits  they  have  laid 
down,  without  causing  a  useless  multiplication  of  wards,  ward 
offices,  nurses  and  domestics,  resulting  in  an  enormous  and 
wasteful  outlay,  first  in  the  erection  of  the  buildings,  and  for 
all  time  in  the  annual  establishment  charges ;  and  my  argument 
would  therefore  admit  of  contention  if  it  could  be  shown  that 
in  the  illustration  I  am  about  to  give,  I  exceeded  these  limits, 
for  it  will  be  seen  hereafter  that  the  smaller  we  take  the 
units  of  space  the  greater  will  be  the  cost  of  the  circular,  as 
compared  with  the  parallelogram-shaped  ward ;  and  I  therefore 
propose  to  take  for  illustration  a  ward  of  dimensions  which  shall 
approach,  as  nearly  as  possible,  the  maximum  quantities  asked 
for  by  the  before-mentioned  experts. 

A  parallelogram-shaped  ward  (see  fig.  2,  page  217),  containing 
30  beds,  and  being  28it.  wide,  120ft.  long,  and  14ft.  high,  will 
contain  1,568  cubic  feet,  and  112ft.  of  floor  area  per  patient, 
whilst  the  bed  space  will  be  8  lineal  feet  per  patient. 

A  circular  ward  (see  fig.  1,  page  216)  or  equal  superficial  floor 
space  would  be  65ft.  6in.  diameter,  and  if  it  is  required  (as  for 
proper  comparison  it  must  be)  to  keep  the  beds  the  same  distance 
apart  as  in  the  parallelogram  shaped  ward,  this  space  would 
not  contain  so  many  even  as  22  beds.  For  if  we  consider 
the  feet  of  the  beds  to  be  7  ft.  distant  from  the  outer  wall  (6ft. 
6  in.  for  the  length  of  a  bed  and  6  in.  space  between  it  and  the 
wall),  and  the  width  of  the  two  lobbies  as  13  ft.,  we  find  that  if 
there  are  22  beds,  the  lateral  distance  from  centre  to  centre  of 
the  feet  of  each  is  6ft.  9  in.,  and  the  corresponding  distance 
between  the  heads  8  ft.  8  in.,  thus  giving  an  average  distance  of 
7ft.  Sin.  only  as  against  the  8ft.  space  of  the  parallelogram 
shaped  ward.  The  result  is  that  by  the  adoption  of  this  cir- 
cular plan  we  should  have  a  ward  containing  less  bed  space 

*  Report  of  State  Board  of  Health  of  Massachussetts,  1879. 
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and  in  round  numbers  respectively  41  superficial  and  571  cubic 
feet  per  bed  more  than  we  started  by  admitting  was  necessary 
for  the  healthy  condition  of  the  patients. 

The  dotted  line  upon  the  plan  (Fig.  2)  encloses  the  central 
space  thus  wasted  in  each  ward,  amounting  respectively  to  896 
superficial  and  12,553  cubic  feet. 

Various  ingenious  suggestions  have  been  made  for  the  disposal 
of  part  of  this  space.  One  proposes  to  erect  a  staircase  which, 
according  to  his  plan,  would  occupy  250  superficial  feet  out  of 
the  896,  and  at  the  Antwerp  Hospital,  a  still  less  quantity  is 
enclosed  to  form  a  room  (ostensibly,  but  never,  I  believe,  in 
reality)  for  the  use  of  a  nurse.  But  besides  the  practical 
inutility  of  adopting  these  expedients,  it  will  be  seen  that  any 
such  oljstruction  would  only  augment  the  difficulties  of  cross 
ventilation  already  created  by  the  necessity  of  having  the 
windows  between  60  and  70  feet  apart. 

What  then  is  to  be  done  with  this  superfluous  space?  It 
has  to  be  built,  to  be  kept  clean,  to  be  ventilated,  to  be  heated^ 
but  worst  of  all  it  has  to  be  paid  for ;  and  at  what  cost  I  will 
now  consider. 

The  two  additional  pavilions  previously  shown  to  be  necessary 
would  cost,  including  heating,  lifts  and  fittings,  £26,800,  and 
the  outlay  for  the  additional  accommodation  of  twelve  nurses, 
including  furniture  and  accessories,  would  amount  to  about  £700, 
or  together  to  £27,500.  It  will  be  observed  that  I  have  not  taken 
into  account  the  fact  that  the  six  remaining  wards  being  built 
upon  the  circular  system  must  of  necessity  be  of  more  costly  con- 
struction than  if  they  were  built  up  on  the  parallelogram  principle. 

This  sum  of  £27,500  represents  the  additional  cost  for  576 
beds,  and  is  at  the  rate  of  £47,743  per  1,000  patients.  Adding 
to  this  the  capitalized  cost  of  nursing  these  1,000  patients, 
previously  shown  to  amount  to  £57,392,  we  find  that  if  the 
circular  system  is  to  come  into  vogue,  we  must  be  prepared  for 
indulgence  in  the  luxury  (if  it  is  one)  at  the  rate  of  £105,135 
for  every  1,000  patients. 

Should  it  suggest  itself  to  any  one  to  enauire  how  a  circular 
would  compare  with  a  parallelogram  shapea  ward  if  both  were 
designed  to  contain  30  oeds,  an  average  distance  of  8ft.  apart, 
it  would  be  found  that  the  circular  ward  must  be  87ft.  9in. 
diameter,  and  consequently  the  waste  or  unnecessary  space  in 
the  centre  of  it  would  amount  to  no  less  than  2,705  superficial 
feet.  Moreover,  it  would  be  evident  that  the  height  of  such  a 
ward  must  be  raised  considerably  if  any  sunlight  at  all  is  to 
approach  the  centre  of  it,  and  supposing  this  additional  height 
to  be,  say  3ft.,  the  quantity  of  waste  or  unnecessary  space  in 
one  ward  alone  would  amount  to  64,180  cubic  feet.     But  this 
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is  not  all,  for  it  would  follow  that  the  adjoining  offices,  separa- 
tion wards,  nurses'  room,  staircase,  &c.,  must  also  be  raisea. 

It  will  hardly  be  neceesary  I  think  to  trouble  you  with  the 
figures  which  would  show  the  additional  cost  of  this  plan  to  be 
even  greater  than  has  been  proved  to  result  from  a  comparison 
of  two  wards  of  equal  area,  but  with  fewer  beds  in  the  one  of 
circular  shape.  Neither  need  I  point  out  to  you  how  much  all 
the  other  difficulties  of  ventilation,  lighting,  neating,  and  want 
of  cheerfulness  would  be  enhanced. 

Advocates  of  the  system  however  say,  "  we  have  nothing  to 
do  with  the  cost ;  what  we  desire  is  to  erect  that  description  of 
building,  whatever  it  may  be,  which  best  adapts  itself  to  the 
cure  of  the  patients  to  be  contained  in  it,"  ana  within  reason- 
able limits  tnis  view  of  the  question  is  no  doubt  a  right  one. 

But  I  have  searched  in  vain  for  any  substantial  arguments 
shewing  that  from  this  point  of  view  the  circular  is  any 
improvement  upon  the  parallelogram  shape  of  ward,  and  I  have 
little  doubt  that  no  sucn  arguments  could  exist  unless  it  can  be 
shewn  that  in  contravention  of  nature's  laws  air  would  as  freely 
pass  through  a  room  from  one  side  to  another  when  the 
windows  are  60  or  70ft.  apart,  as  it  would  if  those  windows 
were  from  24  to  30ft.  apart.  It  would  also  have  to  be  demon- 
strated that  in  defiance  of  all  mathematical  rules,  when  the  sun 
was  shining  or  the  wind  blowing  against  the  straight  wall  of  a 
parallelogram  shaped  ward,  less  air  and  sun  would  penetrate 
through  its  window  openings  than  would  penetrate  an  eqital 
number  of  window  openings  of  the  same  size  contained  in  the 
waU  of  a  circular  ward.  And  then,  having  proved  this  anomaly^ 
it  would  be  necessary  to  define  the  process  by  which  as  large  a 
quantity  of  air  and  sun  could  be  brought  into  the  circular  ward 
tnrough  its  22  windows  as  could  be  brought  in  through  the  34 
windows  of  the  parallelogram  shaped  ward. 

This  being  made  evident  the  contention  must  be  upheld  that 
a  ward  haA^ng  the  distance  of  its  parts  from  the  windows 
varying  from  1ft.  to  33ft.,  is  as  cheerful  as  one  the  parts  of 
which  vary  similarly  from  1ft.  to  14ft.  only.  And  it  must  be 
shewn  that  this  cheerfulness  will  not  be  diminished  by  the 
height  of  the  circular  ward  being  ^th  only  of  its  diameter  as 
compared  with  the  parallelogram  shaped  ward,  the  height  of 
which  would  be  one-half  its  width. 

But  supposing  all  these  difficulties  to  be  surmounted,  it  will 
only  have  been  shown  that  in  the  points  referred  to  the  circular 
is  as  good  as  the  parallelogram  system,  and  then  what  is  left  to 
compensate  for  the  £105,000  outlay  before  referred  to? 

It  cannot  be  contended  that  for  the  purposes  of  a  medical 
school,  where  it  is  desirable  the  greatest  space  for  students  shall 
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be  given  round  and  about  the  patient,  that  the  constriction  of 
the  feet  of  the  beds,  consequent  upon  their  radiation  towards 
the  centre  of  the  circle,  is  an  advantage.  It  cannot  surely  be 
argued  that  it  is  a  desirable  arrangement  to  place  a  nurse  (as  at 
the  Antwerp  Hospital)  in  the  centre  of  a  sick  ward,  breathing 
all  daj  its  more  or  less  foul  atmosphere,  rather  than  that  she 
should  be  assigned  an  adjoining  room,  having  a  window  through 
which  she  could  overlook  the  patients.  Neither  can  it  be  said 
that  if  this  central  space  is  occupied  bj  a  staircase,  that  such 
staircase  would  not  be  better  placed  (as  in  the  paralleloi 
system)  away  from  the  ward  and  adjoining  and  giving  direct 
access  to  the  nurses'  rooms,  separation  wards,  and  other  offices, 
and  so  avoiding  the  necessity  of  all  persons  and  things  passing 
through  and  disturbing  the  occupants  of  the  large  ward. 

And  if,  then,  these  deviations  from  past  practice  cannot  be 
shewn  to  be  improvements,  what  is  left  for  those  who  would 
still  be  admirers  of  the  new  system  to  put  forward  as  a  claim 
for  its  superiority  over  the  old  one  ?  I  cannot  say,  neither  can 
I  imagine. 


Capt.  Gai/tok,  G.B.,  7.B.S.  (London)  said  he  also  bad  been  struck 
with  the  radiation  of  the  beds  in  the  Antwerp  hospital.  The  central 
room  for  the  nurse  was  an  impediment  both  to  the  cheerfulness  of 
the  ward  and  the  free  circulation  of  the  air,  besides  being  an  utterly 
useless  place  for  anjolie  to  live  in  permanently.  The  building  was 
designed  to  be  very  largely  artificially  ventilated,  but  unfortunately 
the  apparatus  was  not  at  work  when  he  was  there.  He  had  had 
similar  experience  elsewhere,  and  although  he  had  often  wanted  to 
examine  the  arrangements  in  artificially-ventilated  hospitals,  it  had 
always  happened  that  they  were  not  in  working  order.  He  agreed 
entirely  with  the  arguments  which  Mr.  Snell  had  adduced,  and  wished 
the  various  hospital  authorities  contemplating  the  construction  of 
circular  hospitals  would  read  his  paper. 

Prof.  DE  Chattmont,  M.D.,  F.B.S.  (Southampton),  said  he  was  at 
first  attracted  by  the  circular  design,  but  he  confessed  the  objections  of 
Mr.  Snell  were  very  difficult  to  answer.  The  Antwerp  hospital  was 
by  no  means  attractive  in  appearance,  and  to  place  a  nurse  in  the 
cage  in  the  centre  would  he  simply  monstrous.  The  adoption  of  this 
system  would,  he  feared,  not  answer  the  expectations  of  its  pro- 
moters. Yet  the  matter  was  one  of  great  importance,  seeing  that  it 
was  now  strongly  advocated  by  the  Director  of  Works  at  the  War 
Office,  and  the  proposal  to  build  a  hospital  on  this  principle  at  Malta 
was  now  seriously  entertained.  He  would  take  care  that  Mr.  Snell's 
paper  was  brought  before  the  notice  of  the  War  Office. 

Mr.  H.  H.  Collins  (London)  agreed  with  the  views  expressed  by 
Mr.  Snell.    Circular  hospitals  were  undesirable  if  on  the  score  of 
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expense  alone.  To  construct  a  circular  building  was  at  least  a  third 
more  costly  than  to  build  a  parallelogram.  At  the  same  time,  he 
admitted  there  might  be  some  excuse  for  building  a  circular  hospital 
in  the  case  of  a  site  which  would  ill  adapt  itself  to  any  other  form  of 
construction. 

Mr.  E.  C.  BoBiNS  (London)  thanked  Mr.  Snell  for  his  paper,  and 
was  glad  to  know  it  would  come  under  the  notice  of  the  W  ar  Office. 
He  looked  forward  to  the  time  when  tents  that  could  be  taken  down 
and  destroyed  when  their  purpose  was  fulfilled  would  supersede 
colossal  hospitals,  or  better  still,  removable  buildings  on  the  Toilet 
system.  He  felfc  he  must  concur  with  the  yiews  expressed  by  Mr. 
Snell,  confirmed  as  they  were  by  such  high  authorities  as  Professor  de 
Chaumont  and  Captain  Galton.  He  must  confess,  however,  that  he 
was  much  taken  with  the  Antwerp  Hospital  on  seeing  it  during  its 
construction,  and  he  thought  it  unwise  to  condemn  beforehand  the 
heating  and  ventilating  processes  so  intelligently  and  scientifically 
designed  and  executed. 

Mr.  GoBDOir  Smith  (London)  said  he  could  not  concur  in  all 
that  had  been  said.  He  feared  Mr.  Snell  had  somewhat  exaggerated 
his  case,  in  addition  to  which  there  were  some  features  about  the 
circular  ward  system  that  demanded  more  attention  than  had  been 
paid  to  them.  Por  instance,  the  question  of  shape  of  site  was  of 
great  importance.  It  was  quite  possible  to  have  a  site  (upon 
which  a  hospital  must  be  built)  that  would  adapt  itself  to  a  circular 
building  far  better  than  to  a  rectangular  one.  A  circular  ward 
would  stand  less  chance  of  uiterfering  with  a  neighbour's  rights  of 
light  and  air,  and  would  admit  of  freer  ventilation.  In  aspect  also, 
a  circular  building  had  advantages  over  an  oblong  one,  while  in  regard 
to  cost  he  had  it  on  the  authority  of  two  architects  who  had  actually 
bmlt  circular  hospitals,  that  in  some  respects  this  form  of  building 
was  reaUy  cheaper.  He  also  urged  that  the  circular  ward  afforded 
advantages  in  administration  in  the  way  of  facilitating  control  and 
minimising  fatigue  which  were  not  possessed  by  the  rectangular  or 
oblong  ward,  and  he  considered  the  circular  form  of  ward,  notwith- 
standing what  had  been  said  against  it,  deserved  careful  attention. 

Mr.  H.  Saxoit  Snell  (London)  in  the  course  of  his  reply,  con- 
tended that  no  hospital  ought  to  be  erected  upon  a  site  so  confined  in 
area  that  rights  of  light  and  air  had  to  be  considered ;  and  he  did 
not  hesitate  to  say  that  wherever,  upon  this  plea,  circular  wards  had 
been  built,  rectangular  ones  would  have  answered  the  purpose  fiu* 
better.  He  failed  to  see  how  circular  wards  could  give  greater 
facilities  for  ventilation  than  those  of  rectangular  form.  In  the 
latter  the  foul  emanations  from  the  patients  were  removed  by  outlets 
into  flues  situated  in  the  walls  directly  over  the  patients'  heads. 
Surely  this  was  a  better  plan  than  carrying  the  deleterious  matter 
across  the  ward,  a  distance  of  30  to  35  feet,  into  the  central  shaft, 
as  recommended  by  the  advocates  of  the  circular  system. 
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Plan  of  a  Ciecular-Shaped  Hospital  Ward  of  equal 

AREA  TO  Fig.  2. 


Fig.  L 

Dimensions — 

65  feet  6  inches  diameter* 
206  feet  circmnf erence. 

7  feet  8  inches  average  distance  from  centre  to 
centre  of  beds. 
Contains  22  beds.  Scale  22  feet  to  an  inch. 
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On  " Smoke  Abatement^*  Jy  W.  R  E.  Coles. 

That  smoke  should  be  prevented  is  now,  to  a  large  extent, 
admitted.  But  the  reasons  why  it  should  be  so  have  yet  to  be 
far  more  clearly  and  widely  apprehended  by  the  public  at  large, 
if  the  Sanitary  Institute  of  Great  Britain  is  to  indulge  any 
reasonable  hope  of  ultimate  success  in  that  department  of  its 
work  which  relates  to  the  purification  of  town  atmosphere.  I 
purpose  to  refer  very  briefly  to  these  reasons^  and  to  submit  a 
few  observations  upon  the  subject,  my  remarks  being  based 
upon  the  result  of  the  painstaking  enquiries  and  serious  reflec- 
tions of  many  persons  who  have  given  special  and  earnest 
attention  to  the  matter. 

1.  The  health  aspect  of  the  question. — ^It  cannot  be  too  widely 
known  that  the  death-rate  of  towns  is  considerably  increased 
by  the  smoky  condition  of  the  atmosphere.  Diseases  of  the 
respiratory  organs  and  diseases  of  the  zymotic  class  are  alike 
more  deadly  in  those  towns  which  are  most  smoky.  The  evi- 
dence which  has  been  collected  in  relation  to  the  health  aspect 
of  the  smoke  question  is  very  ample^  and  in  a  very  notable 
degree  it  is  free  from  conflict  of  opinion.  The  opinion  of  the 
medical  pi'of ession  has  been  expressed  strongly  ana  unanimously 
against  smoke.  Physiologists,  too,  have  been  consulted,  and 
they  have  carefully  determined,  and  clearly  explained,  the  inju- 
rious operations  of  a  smoky  atmosphere  upon  animal  life.  Not 
only  have  health  records  supplied  statistical  proof  of  the  fact 
that  in  smoky  districts  the  duration  of  life  is  shortened  and 
health  is  deteriorated,  but  scientific  investigations  have  done 
much  to  explain  the  precise  causes  of  these  injurious  effects  of 
coal  smoke.  Among  these  causes  may  be  mentioned  one  that 
is  often  overlooked,  viz.,  that  light  is  obscui'ed  by  the  smoke- 
cloud,  and  thus  we  are  deprived  of  one  of  the  most  essential 
elements  of  animal  life.  It  has  been  said  by  one  of  the  most 
eminent  physiologists  that  sunlight  is  almost  as  important  to  us 
as  the  food  we  eat.  It  may  be,  perhaps,  well  to  mention  that  a 
few  of  that  injurious  class  of  persons,  whose  little  knowledge  is 
a  dangerous  thing  alike  to  themselves  and  to  those  who  receive 
and  disseminate  their  statements  without  any  reflection  or  the 
least  inquiry  into  the  truth  or  falsehood  of  what  they  hear, 
have  said,  and  have  actually  written  letters  to  the  newspapers 
to  urge  that  there  is  "  a  plea  for  smoke  in  town  atmosphere," 
on  the  ground  of  its  being  antiseptic,  or,  in  other  words,  that 
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smoke  has  the  quality  of  destrojmg  the  germs  of  disease. 
Now,  so  far  as  the  most  careful  inquiry  and  reflection  enable  us 
to  judge,  there  is  not  only  no  single  tittle  of  evidence  in  support 
of  this  assertion,  but,  as  I  have  shown,  the  whole  of  the  most 
reliable  evidence  obtainable  points  in  exactly  the  opposite  direc- 
tion, and  proves  that  a  smoky  atmosphere  is  positively  deadly  in 
many  cases,  and  is  always  more  or  less  injurious  to  health.  I 
may  add,  because  I  think  it  is  very  important  to  prevent  base- 
less assertions  passing  current,  that  our  present  knowledge  goes 
to  prove  unmistakeably  that  it  would  be  physically  impossible 
to  destrov  any  of  those  minute  organisms  or  **  germs,"  as  they 
are  popularly  called,  which  are  supposed  to  produce  or  propagate 
certain  diseases,  without  making  an  atmosphere  in  which  it 
would  be  absolutely  impossible  for  human  bemgs  to  exist.  In 
other  words,  we  should  be  obliged,  in  order  to  kill  the  "  germs," 
to  kill  the  people  I  Thus  it  would  appear  that  the  assertion 
that  smoke  is  valuable  as  an  antiseptic  is  not  only  baseless  but 
is  absolutely  foolish.  The  same  class  of  persons  who  have  put 
forward  the  notion  that  smoke  is  antiseptic,  have  also  advanced 
the  idea  that  smoke  may  be  good  because  the  carbon  in  it  is  a 
"  deodorizer/'  This  theory  would  appear  to  be  almost  equally 
foolish  with  the  other,  for  though  carbon  in  some  states  and  in 
some  quantities  has  deodorizing  qualities,  we  could  not  endure 
an  atmosphere  so  charged  witn  it  as  to  be  deodorizing.  And  I 
believe  we  may  take  it  as  a  fact  that  the  deodorizing  agency  of 
the  carbon  in  our  densest  smoke  is  practically  "  nil."  Any  persons 
who  wish  to  study  these  questions  closely  will  have  no  difficulty 
in  finding  abundant  means  of  advancing  their  knowledge ;  but 
I  would  oeg  all  to  consider  the  matter  broadly  in  the  Tight  of 
their  ordinary  common  sense  and  common  experience,  ana  they 
will,  I  think,  need  no  other  evidence  to  convince  them  that  they 
are  not  so  well  and  vigorous  in  a  smoke-polluted  and  darkened 
atmosphere  as  they  are  in  pure  air  under  an  unobscured  sky. 

2.  The  moral  aspect — You  will  not  be  surprised  to  hear  that 
those  pei*sons  whose  knowledge  of  the  poorer  classes  of  the 
community  is  greatest,  and  whose  labours  are  directed  to 
ameliorating  their  condition,  are  veri/  urgent  in  their  desire  to 
see  smoke  abated.  Intemperance  follows  as  the  almost  natural 
consequence  of  Ipwered  vitality  and  debased  surroundings.  To 
the  poorer  classes  the  subject  of  smoke  abatement  is  one  of 
even  greater  importance  than  to  any.  Their  homes  are  for  the 
most  part  in  the  least  ventilated  and  most  smoky  districts. 
They  are  less  able  than  other  persons  to  get  away  to  fresher 
air  and  cleaner  surroundings.  To  them  the  expense  and  the 
labour  of  keeping  themselves  and  their  homes  clean  are  things 
of  vital  consideration.     To  war  successfully  against  dirt  is 


220  SMOKE  ABATEMENT. 

practically  impossible  for  the  poor  while  they  have  to  live  in  an 
atmosphere  or  smoke.  There  is  often  but  one  poor  pair  of 
hands  to  da  all  the  work,  and  those  the  overwrought  ones  of  a 
sickly  woman,  whose  first  care  must  be  to  attend  to  the  more 
immediate  wants  of  her  husband  and  her  infant  family.  To 
the  cotter's  wife  in  the  country  it  is  hard  enough  to  keep  her 
house,  herself,  and  her  family  clean.  To  the  labourer's  wife  in 
one  of  our  smoky  towns,  where  everything  is  soon  covered  with  , 

smuts  which  fall  so  fast  as  to  blacken  the  clothes  even  while  i 

the  poor  woman  strives  to  dry  them,  it  is  practically  but  a 
mockery  to  tell  her  to  be  clean,  and  that  she  ought  to  keep  her 
home  and  family  decent.  It  is  unnecessary  to  dwell  on  this 
theme.     All  who  have  considered  the  subject  and  know  anything  | 

of  the  actual  condition  of  the  poorer  classes  will  admit  the  great 
practical  difficulties  which  stand  in  the  way  of  their  becoming 
more  temperate,  more  cleanly,  and  more  elevated  in  their 
habits  while  smoke-dirt  abounds,  and  the  smoke  cloud  obscm^'es 
those  rays  from  the  sun  which  have  the  power  of  invigorati 
the  moral  as  well  as  the  physical  life  of  man.  It  may  be  add 
that  the  smoky  condition  of  town  atmosphere  is  one  of  the 
chief  causes  of  many  persons  living  out  of  town,  and  thus 
necessarily  withdrawing  in  a  great  degree  their  active  sym- 
pathies and  various  social  influences  for  good  from  their  poorer 
brethren  who  axe  compelled  to  remain  continually  in  town. 

3.  The  Economic  Aspect — It  has  been  proved  m  almost  every 
department  of  enquiry  that  money  loss  is  associated  more  or 
less  directly  with  the  systems  of  heating  which  are  generally 
accompanied  by  the  production  of  smoke.  Here,  again,  I  think 
the  poorer  classes  personally  suffer  most  acutely.  The  sheer 
exhaustion  and  inability  to  work  which  is  often  experienced  by 
them  is,  I  fully  believe,  in  a  great  measure  due  to  the  ener- 
vating influences  of  smoky  atmosphere.  Therefore,  to  them  it 
is  a  wage-earning  question.  The  public  pay  in  one  form  or 
another  an  enormous  aggregate  amount  m  connection  with 
the  production  of  visible  smoke  and  the  wasteful  uses  of  coal, 
and  all  classes  are  compelled  to  bear  a  portion  of  the  tax 
whether  they  themselves  contribute  to  the  evil  or  not.  Beyond 
the  large  losses  which  follow  directly  from  wasted  fuel,  wasted 
labour,  the  cost  of  conveying  unnecessary  quantities  of  material 
through  the  streets,  and  the  cost  of  cleaning  and  renewing 
iirticles  deteriorated  by  smoke,  the  indirect  losses  resulting 
from  imperfect  and  inconvenient  heating  systems  are  known 
to  be  so  serious  as  to  demand  the  utmost  attention  of  all  classes, 
and  induce  a  general  review  of  heating  methods. 

The  Improvement  of  Heating  Methods. — ^In  some  degree  a 
review  of  heating  methods  has  already  commenced  throughout 


W.  B.   B.  COLBS.  221 

the  kingdom,  and  some  substantial  and  beneficial  changes  have 
been  made.  In  industrial  as  well  as  domestic  heating  processes  the 
chief  changes  have  been  made  in  the  direction  of  substituting 
^seous  fuel  and  coke  for  crude  bituminous  coal.  Next  to 
these  changes  it  is  observable  that  greater  regard  is  generally 
paid  to  the  character  of  the  heating  apparatus  which  is  used, 
and  especially  to  the  avoidance  of  losses  of  heat  by  conduction, 
radiation,  &c.  Various  methodsof  treating  crude  coal  by  processes 
of  distillation  in  order  to  recover  the  volatile  products  which  are 
ordinarily  lost  in  the  form  of  visible  smoke,  have  been  prac- 
tically reviewed,  and  in  some  degree  satisfactorily  applied. 
The  extended  introduction  of  gas  engines  in  substitution  of  steam 
engines  is  also  noticeable.  But  greatest  of  all  the  changes  is 
the  enormous  increase  in  the  use  of  ordinary  coal-gas  for 
domestic  heating  and  cooking  purposes,  particularly  the  latter. 
This  change  has  been  brought  about  by  genuine  public  recog- 
nition of  the  vast  convenience  and  other  advantages  which  gas 
fires  possess  over  ordinary  coal  fires.  In  fact,  the  advantages  of 
the  former  are  so  marked  and  so  many  that  wherever  gas  is 
obtainable  at  the  relative  price  which  ordinarily  subsists  between 
it  and  coal,  and  good  stoves  are  to  be  procured,  there  is  prac- 
tically no  room  for  comparison  between  the  two  systems.  In 
fact,  when  we  reflect  for  a  moment  that  there  is  no  labour  in- 
volved in  bringing  gaseous  fuel  to  the  fire,  or  taking  ashes,  &c., 
away  from  it,  and  that  the  heat  required  can  be  obtained  exactly 
at  the  time  it  is  wanted,  and  that  it  can  be  dispensed  with  di- 
rectly the  work  is  accomplished  by  the  mere  operation  of  turning 
a  tap,  the  question  of  superiority,  so  far  as  the  convenience 
at  any  rate  of  gaseous  fuel  is  concerned,  is  at  once  settled  in 
its  favour.  The  practical  hindrances  which  formerly  stood  most 
in  the  way  of  gas  being  used  for  heating  purposes  were : — 

1.  The  stoves  obtainable  were  very  unperfect,  often  failing 
from  bad  design  or  bad  construction,  and  they  were  generally 
very  difficult  to  keep  clean.  Moreover,  they  were  very  extra- 
vagant in  the  consumption  of  gas. 

z.  The  expense  of  purchasing  the  stoves  was  prohibitory  to 
many  householders. 

The  first  difficulty  has  virtually  been  removed  by  very  great 
improvements  having  been  made  since  the  Smoke  Abatement 
Committee  commenced  their  organized  efforts  in  the  cause  of 
gmoke  abatement  in  1880,  when  practical  trials  of  all  kinds  of 
heating  appliances  were  made,  and  the  results  were  made  known 
among  manufacturers  and  inventors.  The  second  difficulty  has 
been  met,  in  a  great  degree,  by  the  chief  gas  companies  letting 
stoves  on  hire  at  very  moderate  charges.  The  price  of  gas 
having  been  reduced  has  also  tended  to  mcrease  its  use. 
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The  Sources  of  Smoke. — ^The  smoke  from  industrial  works  has 
long  been  under  a  certain  degree  of  legal  restraint,  but  do- 
mestic chimneys,  which  in  the  aggregate  generally  produce  the 
largest  amount  of  smoke  in  our  towns,  are  absolutely  free  to 
emit  as  much  smoke  as  the  occupiers  choose.  Therefore  it  is,  I 
think,  the  more  noticeable  that  it  is  now  demonstrated  that 
smoke  from  this  source  can  be,  and  is  being  to  some  extent, 
prevented. 

77l«  chief  reaeons  alleged  for  continuing  smoke  from  domestic 
chimneys  should  be  noticed^  and  they  may  be  summarised  as 
follows : 

1.  The  comfort  of  the  open  Are. — ^This  reason  is  a  good  deal 
shaken  when  people  consider  that  there  are  a  good  many  dis- 
comforts connected  with  the  system,  such  as  the  warmth 
being  unequally  distributed,  the  operation  of  coaling  being 
dirty  and  troublesome,  chimneys  requiring  frequent  sweeping, 
and  their  often  smoking,  &c. 

2.  The  advantage  of  ventilation  derived  from  the  open  coal- 
fire. — ^This  reason  also  is  considerably  shaken  by  the  recol- 
lection that  instead  of  getting  sufficient  ventilation,  we  often 
get  only  draughts  of  cold  air  orawn  direct  to  the  fire-place. 

3.  The  expense  of  altering  the  existing  stoves. — This  objection 
is  untenable  in  the  numerous  cases  where  gas-stoves  are  avail- 
able, from  the  fact  before-mentioned,  that  they  are  to  be  pro- 
cured on  hire  fitted  ready  for  use;  and  they  might  advantageously 
be  used  for  cooking  purposes  even  though  the  existing  system 
were  maintained  for  warming  living  rooms. 

4.  The  impracticability  of  applying  restraint. — It  is  said  to  be 
impracticable  to  apply  restriction  of  any  kind  to  domestic 
fires,  because  the  *' Englishman's  house  is  his  castle.'*  The 
fallacy  of  this  objection  is  at  once  apparent  when  we  remember 
that  the  restraints  on  domestic  habits  are  already  numerous, 
and  in  many  instances  they  are  far  more  onerous  than  those 
which  would  be  necessary  to  check  the  evolution  of  smoke* 

The  prospect  of  abating  smoke. — This  lies,  I  think,  in  the 
hope  of  these  several  things : — 

1.  That  the  serious  moral  and  material  evils  which  are  asso- 
ciated with  a  smoky  atmosphere  may  become  more  widely 
recognized. 

2.  That  it  may  become  generally  known  that  smoke  is  not 
a  necessary  concomitant  of  heating;  that  as  a  fact  it  may 
practically  be  prevented,  and  therefore  it  reasonably  should  be 
restrained  in  populous  places,  the  operation  of  the  law  being 
extended  gradually  in  the  case  of  existing  premises,  and 
peremptorily  in  the  case  of  new  buildings. 

3.  That  it  may  become  popularly  observed  that  our  social 
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habits  and  industrial  arts  have  reached  such  a  position  as  abso- 
lutely to  require  more  economical  and  more  convenient  heating 
methods  than  those  now  generally  prevalent,  and  which,  for  the 
most  part,  unnecessarily  produce  smoke. 

In  conclusion,  I  would  particularly  urge  that  the  observations 
I  have  put  forward  for  your  consideration  may  be  interpreted 
in  their  broadest  sense.  1  do  not  by  any  means  seek  to  imply, 
as  some  do,  that  the  prevention  of  smoke  is  quite  easy,  and  that 
in  every  individual  instance  an  immediate  benefit  is  to  be 
obtained  by  preventing  it.  On  the  contrary,  I  know  that  it 
frequently  pays  the  individual  best,  and  saves  him  a  good  deal 
of  trouble  to  continue  making  smoke.  But  that  does  not,  I 
submit,  in  one  whit  invalidate  the  general  conclusion  of  the 
whole  matter,  which  is  that  on  every  ground  smoke,  in  towns 
especially,  should  be  prevented  by  the  action  of  an  enlightened 
pubUc  opinion  and  the  restraining  power  of  the  law.  I  believe 
that  the  advantages  associated  with  smoke  prevention  are  only 
to  be  obtained,  Ufce  all  other  advantages  are,  by  certain  sacri- 
fices ;  but  I  equally  believe  that  those  sacrifices  in  the  case  of 
smoke  prevention  would,  in  the  main,  be  but  very  trifling  in 
companson  with  the  immense  gain  which  would  result. 


Mr.  PBEcnrAL  GoBDON  Smith,  F.E.I.B.A.  (London).  We  have 
heard  some  interesting  remarks  about  this  troublesome  subject  which 
Mr.  Coles  has  put  before  us  in  a  moral  as  well  as  a  sanitary  aspect — 
both  of  extreme  importance.  I  am  glad  to  find  that  he  has  referred 
to  the  domestic  chimney,  because  I  have  often  thought  that  the 
domestic  chimney  is  as  fruitful  a  source  of  nuisance  as  the  manu- 
&cturer8'  chimneys.  The  old  size  of  14  by  9  inches  I  have  often 
heard  architects 'say  is  not  the  best  for  creating  a  proper  draught  up 
the  chimney,  but  a  great  many  architects  and  others  are  not  aware 
that  it  is  the  size  laid  down  by  Act  of  Parliament.  There  is  an  old 
Act  of  Parliament,  the  Chimney  Sweepers'  Act,  passed  nearly  fifty 
years  ago,  which  says  that  every  chimney  &om  a  habitable  room  is  to 
be  at  least  9  inches  by  14,  and  curiously  enough  the  police  are  the 
parties  to  see  that  this  is  carried  out.  I  believe  the  police  are 
altogether  unaware  of  this  part  of  their  duty.  It  is  often  suggested 
that  9  by  9  would  be  a  better  size,  and  perhaps  that  point  may  be 
referred  to  presently.  Some  of  our  provincial  tovnis  are  certainly 
great  polluters  of  the  atmosphere,  and  I  have  heard  it  said  that 
Sheffield,  which  is  one  of  the  smokiest  towns  in  the  kingdom,  is 
exempt  from  the  Smoke  Abatement  Laws. 

Mr.  Ebnest  Habt  (London)  observed  that  Mr.  Coles  said  very 
truly  that  all  physiologists  agreed  that  the  first  and  principal  result 
of  smoke  was  to  obscure  the  rays  of  the  sim,  and  thus  destroy  its 
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influence ;  but  if  we  substituted  for  that,  that  when  the  sun's  rays  are 
struck  down  by  smoke,  conifers  die,  flowers  cannot  be  made  to  grow, 
wax  cannot  be  bleached,  everyone  would  see  at  once  how  the  influence  of 
the  sun,  which  was  essential  to  the  physiological  processes  of  life,  must 
influence  inhabitants  of  cities,  as  it  influences  organic  plants  and 
animals  which  show  more  immediately  the  want  of  sunlight.  When 
he  was  a  boy,  roses  grew  abundantly  in  Kensington  Gardens,  and 
his  great  delight  was  to  go  there  and  pluck  them ;  but  a  rose  could 
not  be  made  to  grow  there  now,  and  the  last  conifer  in  Kensington 
Gardens  he  believed  died  last  year,  and  the  last  wax  bleaching  factory 
disappeared  from  Shepherd's  Bush  last  year — all  pointing  to  the 
lowering  of  human  vitality  by  .the  smoke  fall.  As  to  the  means  of 
progress,  a  great  deal  depended  upon  voluntary  co-operation  of 
individuals,  and  a  great  deal  upon  the  willingness  of  magistrates  to 
enforce  the  law  as  it  existed.  As  to  manufacturing  towns,  according 
to  their  methods  of  government,  which  he  did  not  think  they  were 
at  all  likely  to  alter,  it  was  much  the  habit  of  taking  care  that  legis- 
lation should  not  outstrip  public  opinion,  and  with  that  view  the 
enforcement  of  penalties  for  the  non-observance  of  the  law  was  placed 
in  the  hands  of  gentlemen  supposed  to  represent  public  opinion,  and 
who  would  not  enforce  it  more  rigidly  than  public  opinion  would 
allow.  Thus  it  was  that  in  manufacturing  towns  laws  existed  which 
would  prevent  the  smoke  nuisance,  but  inasmuch  as  those  who 
enforced  the  law  were  themselves  producers  of  smoke,  they  interpreted 
public  opinion  to  be  in  favour  of  the  smoke  which  they  produced, 
and  as  smoke  inspectors  were  under  the  control  of  magistrates,  who 
were  probably  leading  manufacturers,  it  was  difficult  to  see  how  the 
magistrates  could  err.  Parliamentary  smoke  was  defined  as  issuing 
from  a  chimney  so  densely  that  they  could  not  see  the  sky  through  it^ 
A  man,  however,  saw  more  or  less  acutely  according  to  the  impressions 
which  were  passing  through  his  brain,  and  a  good  many  people  could 
see  the  sky  when  everything  was  black  and  smoky.  Unless  they 
made  laws  more  stringent,  their  only  other  power  was  the  motor 
power  of  public  opinion,  and  he  thought  they  were  disposed  to  rely 
upon  that.  He  did  not  believe  they  could  cure  everjrthing  by  putting 
into  Acts  of  Parliament  *•  must "  or  "  shall "  or  "  may.**  He  did  not 
think  pubUc  opinion  would  bear  that  out,  and  his  own  experience 
was  that  the  introduction  of  imperative  words  such  as  "  shall  *'  was 
apt  to  lead  to  a  reaction,  thus  destroying  the  very  objects  they  desired 
to  meet.  He  was  delighted  to  find  that  Mr.  Coles,  who  felt  it  his 
duty  to  preach  that  crusade,  had  read  that  paper  which  he  hoped 
would  have  its  effect  in  that  particular  town,  and  that  so  far  as  the 
law  went  it  would  be  enforced,  and  that  individuals  would  use  in 
their  own  houses  that  kind  of  fuel  and  those  appliances  which  would 
most  effectually  prevent  the  unnecessary  production  of  smoke.  He 
should  be  quite  rewarded  for  attending  that  morning  by  the  infor- 
mation which  the  President  had  given,  of  the  curious  parliamentary 
regulation  afPecting  the  size  of  chimneys.  It  had  evidently  been  laid 
down  for  another  purpose  altogether,  and  was  one  of  those  feudal 
relics  that  they  would  have  to  sweep  away. 
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Pro£  D9  CHAUMOirr,  MJ)^  YJ3LS,  (Soathampton),  said  he  could 
corroborate  what  had  been  said  about  the  alleged  antiseptic  effect  of 
amoke.    It  was  an  idea  that  people  ran  away  with,  and  in  scientific 
circles  the  illusion  was  not  dispeUed.    The  experiments  he  had  made, 
in  conjunction  with  Prof.  McDonald,  showed  that  the  amount  of 
sulphurous  acid  in  the  air  necessary  to  kill  bacteria  exposed  to  it, 
would  haye  to  be  so  large  that  no  human  being  could  possibly  live  in 
it.     That  would  dismiss  altogether  the  supposed  antiseptic  effect  of 
smoke  in  the  air.    By  putting  against  it  the  terrible  counter  effects 
of  the  absence  of  sun-Hght,  he  thought  the  indictment  against  smoke 
was  complete.    With  r^ard  to  the  changes  made  in  the  methods  of 
tlie  domestic  consumption  of  fuel,  one  of  the  great  difficulties  with 
reference  to  the  adoption  of  gas  was  the  high  price  of  the  commodity 
in  certain  places,  and  he  distinctly  charged  that  against  the  gas 
companies.    He  knew  places  where  the  gas  companies,  after  paying 
the  maTJmum  dividend,  were  putting  to  the  reserve  fund  a  larger  sum 
than  they  paid  in  dividends.    He  did  not  think  that  ought  to  be 
allowed.    The  legislature  stepped  in  and  put  a  limit  to  the  amount 
of  dividend,  but  he  thought  it  ought  to  be  clearly  laid  down  that  gas 
companies,  after  getting  the  maximum  amount  of  dividend,  should 
apply  the  surplus  funds  to  reducing  the  price  of  gas  to  the  lowest 
point.    Then  the  employment  of  gas  would  be  adopted  on  account  of 
its  greater  cleanliness  and  easier  management.    Some  people  objected 
to  the  smell  in  the  house,  but  that  was  simply  because  the  apparatus 
was  imperfect,  for  the  smell  could  easily  be  got  rid  of.     There  was 
also  the  desirability  of  providing  fuel  gas  of  a  cheaper  quality  than 
the  ordinary  highly  carburetted  gas  that  they  used  for  lighting.    In 
the  case  of  lighting  gas  there  was  a  small  quantity  of  heavy  car- 
buretted hydrogen  for  the  purpose  of  incandescence,  but  they  did  not 
want  that  in  the  case  of  fuel.    They  wanted  the  maximum  amount  of 
heat  and  no  deposit,  and  if  gas  companies  could  be  induced  to  make 
inferior  gas  for  heating  purposes,  they  might  give  it  them  at  a  price 
which  would  be  sufficient  for  all  incomes.    He  was  told  that  it  could 
he  made  for  1/-  per  1,000  feet,  and  even  lower  than  that.     Some  of 
those  improvements  would  no  doubt  bring  the  use  of  gas  within  the 
reach  of  all,  and  if  they  could  add  to  that  the  introduction  of  domestic 
electric  lighting,  they  would  have  arrived  at  a  perfection  which  was 
certainly  ideal.    His  first  visit  to  Leicester  had  impressed  him  with 
the  freedom  from  smoke  of  the  atmosphere,  which  he  was  informed 
was  attained  by  the  quality  of  the  coal  which  was  consumed. 

Mr.  Fbed.  Scott  (Manchester)  thought  there  was  a  difficulty  in 
adopting  the  suggestions  of  the  last  speaker.  In  Manchester  they 
had  done  a  great  deal  to  get  the  authorities  to  put  down  the  smoke 
nuisance ;  they  had  got  severe  penalties  legalized,  and  they  now  had 
the  power  of  inflicting  a  continuing  penalty  of  £10  per  day  on  any 
manufacturer  who  exceeded  the  limit  of  smoke  production.  The 
increased  powers  held  by  the  Corporation  were  however  in  abeyance. 
As  had  been  pointed  out  by  Mr.  Hart,  it  was  useless  to  expect 
that  inspectors  would  report   offences  created    by  persons    upon 
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whose  goodwill  they  were  yirtually  dependent  for  emplojrment.  The 
Society  with  which  he  was  connected  had  on  several  occasions  em- 
ployed independent  inspectors,  to  show  to  what  extent  the  official 
inspectors  were  failing  in  their  duty,  and  they  had  proved  that  one 
man  could,  in  a  week,  report  as  many  breaches  of  the  regulations  as 
the  town  inspector  had  reported  in  a  month.  The  result  of  the 
action  of  the  Manchester  and  Salf  ord  Sanitary  Association,  in  the  first 
instance,  was  an  immediate  display  of  activity,  the  prosecutions  for 
smoke  ofPenoes  increasing  from  three  or  four  per  week  to  many  times 
that  number ;  but  as  the  requirements  of  the  Corporation  increased  in 
stringency,  all  kinds  of  excuses  were  made,  the  familiar  complaint  of 
"interference  with  trade"  doing  good  service  in  the  Interest  of 
offenders.  The  inactivity  of  the  authorities  in  enforcing  i^eir 
increased  powers  caused  his  Society  almost  to  despair  of  any  con- 
siderable permanent  improvement.  They  were,  however,  directing 
their  attention  now  to  getting  gas  more  generally  used  for  motive 
power,  and  for  cookery,  Ac.  There  was  one  great  obstacle  to  the 
supply  of  cheap  gas,  as  suggested  by  Prof,  de  Chaumont,  viz.,  that  it 
would  involve  laying  a  second  set  of  mains,  which  would  be  a  costly 
undertaking.  In  Manchester  they  were  already  very  hea\*ily  taxed 
in  connection  with  the  gas  supply,  the  gas  department  having  to  con- 
tribute £50,000  a  year  to  the  Improvement  Committee.  While  that 
arrangement  lasted  it  was  not  probable  that  gas  would  be  so  largely 
used  for  heating  purposes  as  to  call  for  the  laying  down  of  a  second 
set  of  mains.  If,  however.  Prof,  de  Chaumonfs  suggestion  could  be 
carried  out  generally,  the  smoke  question  would  practically  be  solved. 

Mr.  Ph^ke  Spiers  (London)  thought  that  the  size  of  chimney  flues 
ought  to  be  brought  under  consideration.  Architects  and  buildera 
were  obliged  to  make  chimney  flues  which  were  excessively  large, 
even  in  cases  where  they  were  for  fireplaces  in  small  rooms.  In 
Paris  his  attention  had  been  especially  called  to  the  small  fires 
maintained  in  kitchen  ranges,  the  large  size  of  the  oven,  and  the 
quantity  of  heat  which  it  was  possible  to  obtain.  The  flues  from  the 
large  ranges  in  France  were  never  more  than  nine  inches  in  diameter, 
and  were  circular  in  shape,  so  it  was  certain  we  were  greatly  in  excess 
in  the  size  of  the  flues  used  here  in  England.  He  was  astonished  to 
hear  that  that  question,  viz.,  the  size  of  flues,  had  not  yet  attractcKl 
the  attention  of  the  opponents  of  smoke  production,  because  it  was 
one  of  the  first  things  that  ought  to  be  attended  to. 

Professor  de  Chaumont,  M.D.,  F.E.S.  (Southampton).  I  apprehend 
that  the  Act  compelling  the  construction  of  large  flues  was  in  order 
that  the  chimney  sweeper's  boy  could  go  up  them.  Now  that  the 
boy  has  been  abolished,  I  think  the  size  of  the  chimneys  ought  to  be 
altered. 

Mr.  W.  Tattebsall  (Bradford)  observed  that  in  many  places  of 
manufacture  where  gas  was  used  as  a  motive  power,  there  was  a 
great  disadvantage  in  the  smell  which  was  evolved  from  the  gas  and 
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whicb  permeated  the  whole  buildisgs,  so  that  special  apparatus  had  to 
be  put  in  to  remove  it,  which  would  not  have  been  necessary  if  steam  had 
been  used.  With  reference  to  the  cheapened  supply  of  gas  for  heating 
purposes,  he  remarked  that  he  had  lately  come  in  contact  with  a 
gentleman  who  was  endeavouriug  to  introduce  an  appliance  for  the 
manu&cture  of  gas  by  forcing  atmospheric  air  through  a  certain 
liquid.  If  that  idea  could  be  carried  out  it  would  do  away  with  the 
objection  to  lay  extra  mains  for  the  supply  of  cheap  gas. 

Mr.  J.  Gk)Bix>»',  M.Inst.  C.E.  (Borough  Surveyor,  Leicester),  said 
that  Mr.  Coles  had  dealt  chiefly  with  the  introduction  of  gas  stoves  for 
household  purposes.  Prof,  de  Chaumont  recognised  that  in  Leicester 
there  was  a  very  clear  atmosphere,  and  he  believed  that  was  greatly 
due  to  the  authorities  carrying  out  the  Smoke  Abatement  Act  as 
fairly  as  in  any  other  town,  but  it  was  also  true  that  within  the  last 
year  or  two,  Leicester  had  taken  almost  the  lead  in  the  introduction 
of  gas  stoves.  The  Gas  Committee  of  the  Corporation  very  wisely 
sent  out  pamphlets  showing  the  advantages  of  gas  stoves,  the  effect 
of  which  was  that  they  had  been  introduced  into  over  3,000  houses. 
He  should  have  been  glad  to  hear  from  Mr.  Coles  some  allusion  to 
the  character  of  the  stoves  themselves.  There  was  in  many  instances 
room  for  complaint  that  they  produced  an  unwholesome  smell  within 
the  house.  Then  again,  he  should  have  liked  to  hear  something  about 
abating  smoke  in  factory  chimneys  by  the  most  approved  construction 
of  the  furnaces  and  boiler  fires.  He  would  very  much  like  to  see 
more  progress  in  the  direction  of  improving  the  furnaces,  so  that  they 
could  get  rid  of  the  use  of  boilers  for  steam  and  other  purposes, 
involving  necessarily  the  production  of  smoke  even  for  so  long  a 
period  as  that  allowed  by  law. 

Mr.  Coles,  in  replying,  said  he  had  endeavoured  in  his  paper  to 
deal  with  principles  and  not  with  details.  He  had  endeavoured  to 
draw  attention  to  the  fact  that  smoke  was  injurious,  that  it  could  be 
avoided,  and  that  it  would  be  quite  reasonable  to  put  on  additional 
pressure  through  the  law  in  order  to  suppress  the  emission  of  smoke. 
With  reference  to  the  proper  size  of  chimneys,  he  said  that  the  area 
of  a  chimney  should  bear  a  relation  to  the  magnitude  of  the  operation 
which  was  to  be  carried  on  in  the  fire-space.  He  agreed  with  Mr. 
£2mest  Hart,  that  they  must  not  rely  so  much  upon  penalties  as 
upon  enlightened  public  opinion.  He,  however,  recognised  the  fact 
that  penalties  in  many  cases  were  very  inadequate,  and  if  coercion 
was  at  all  used  it  ought  to  be  sufficiently  strong  to  efEect  the  object  of 
repression.  With  regard  to  the  price  of  gas,  he  said  it  was  open  to 
communities  to  follow  the  example  of  Leicester  and  acquire  their  own 
gasworks,  whereby  the  profits  of  the  undertaking  could  be  utilized  for 
the  diminution  of  the  rates  or  otherwise.  The  objectionable  fumes 
firom  gas  stoves  arose  mainly  from  the  mistaken  idea  that  they  could 
use  gas  for  heating  and  cooking  purposes  without  efficient  communi- 
cation with  the  chimney.  Gas  stoves  should  always  be  connected 
with  the  chimney,  so  that  the  fumes  could  be  withdrawn  through  the 
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flue.  Anotber  fact  was  that  many  gas  stoves  burnt  what  was  called 
Bunsen,  or  atmospheric  gas,  which  was  yery  liable  to  be  blown  out, 
and  a  smell  was  caused  by  gas  coming  into  the  room.  It  was 
important  when  thus  burning  gas  to  have  the  gas  jet  area  properly 
apportioned  to  the  air  supply,  and  also  to  prevent  the  jets  **  striking 
back,"  as  it  was  called,  which  caused  a  very  unpleasant  smell  from 
the  gas  burning  imperfectly.  In  answer  to  Mr.  Grordon's  query,  he 
said  that  the  smoke  from  steam  boiler  furnaces  could  be  reduced  to  a 
considerable  extent,  by  the  use  of  mechanical  stokers  of  Uie  besfc  con- 
struction, if  the  boiler  power  was  adequate.  The  reason  of  smoke  in 
many  cases  was  that  the  boiler  power  was  inadequate,  causing  the 
fires  to  be  unduly  forced.  By  the  use  of  gaseous  fuel  known  as 
'^  Producer  Gas,"  instead  of  crude  coal,  the  smoke  from  steam  boiler 
furnaces  could  be  entirely  prevented. 


On  ^^  The  Ventilation  and  Warming  of  Chemical  Laboratories  and 
Applied  Science  Schools  Generally"  hy  Edward  Cook- 
woETHT  Robins,  F.S.A.,  F.S.LB.A. 

The  scope  of  the  work  of  the  Sanitary  Institute  of  Gi!«at 
Britain  is  an  ever  widening  one,  spreading  with  the  growth  of 
general  intelligence,  and  the  public  realisation  of  the  usefulness 
of  its  mission.  In  my  anniversary  address,  delivered  in  July, 
1882,  at  the  Royal  Institution,  I  endeavoured  to  point  out  some 
of  its  more  obvious  aims  and  uses — incidentally  mentioning  the 
fact  that  **  Contemporaneously  with  the  spreaa  of  knowledge  in 
sanitary  matters  in  particular,  has  come  a  feeling  of  backward- 
ness in  technical  eaucation  generally,  and  during  the  last  10 
years,  science  schools  of  the  character  suggested  by  the  confer- 
ence of  the  Society  of  Arts  on  technical  education  of  1868 
have  been  built,  and  are  being  erected  throughout  the  country, 
by  municipal  authorities,  as  at  Nottingham ;  by  trade  guilds, 
such  as  the  City  Companies  of  London  and  Bristol ;  and  by 
private  benevolence,  of  which  the  Josiah  Mason  College,  at 
Birmingham,  is  an  eminent  example." 

This  year,  Sir  Lyon  Playfair,  in  his  inaugural  address  to  the 
British  Association  at  Aberdeen,  has  again  Drought  into  promi- 
nence the  immense  importance  to  this  country  of  the  scientific 
side  of  general  education. 

**  My  argument  is,"  says  he,  "  that  no  amount  of  learning 
without  science  suffices,  in  the  present  state  of  the  world,  to  put 
us  in  a  position  which  will  enable  England  to  keep  ahead,  or 
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even  on  a  level  with  foreign  nations,  as  regards  knowledge  and 
its  applications  to  the  utilities  of  life.'* 

Others  have  followed  Sir  Lyon's  lead,  and  enforced  the 
necessity  for  a  more  systematic  teaching  of  applied-science  in 
buildings  erected  for  the  purpose  and  suitably  fitted  up. 

In  January,  1882, 1  accompanied  Professors  Armstrong  and 
Ayrton  of  the  City  Guilds'  Technical  Institute  on  a  tour  of 
inspection  of  the  science  schools  of  Germany,  Switzerland, 
Austria,  and  Bavaria,  and  in  JVlay  following,  read  a  paper  at 
the  Society  of  Arts  upon  the  English  and  foreign  schools  and 
colleges  we  had  visited  together,  and  the  systems  of  education 
they  represented. 

The  contrast  between  the  provision  made  abroad  and  at  home 
for  science  teaching  so  impressed  me  that  in  1883,  I  read  a 
paper  at  the  Royal  Institute  of  British  Architects  on  '  English 
and  Foreign  Buildings  for  applied-science  and  art  instruction,' 
which  I  afterwards  followed  up  by  papers  on  the  Fittings 
required  for  such  buildings,  and  the  various  systems  hitherto 
adopted  for  heating  and  ventilating  the  same.  These  studies 
opened  my  eyes  to  the  fact  that,  in  comparison  with  the 
continent,  we  may  be  said  to  have  no  professionally  recognised 
scientific  system  for  heating  and  ventilating  public  buildings 
in  this  country,  and  I  resolved  to  embrace  the  first  opportunity 
which  occurred  to  introduce  to  this  country  the  prmciples  in 
vogue  in  Belgium  and  Germany.  As  a  member  of  the  Execu- 
tive Committee  of  the  City  and  Guilds  of  London  Institute  for 
the  advancement  of  technical  education,  I  was  soon  enabled 
to  introduce  Mr.  Bacon,  of  Antwerp,  to  the  Architects  of  the 
Institute,  and  the  Finsbury  Technical  College  and  the  Central 
Institution  at  Kensington  were  heated  and  ventilated  by  the  firm 
established  by  him  in  Antwerp  and  London.  The  Yorkshire 
College  was  also  put  into  the  same  hands  about  the  same 
time. 

The  method  of  computation  by  which  the  amount  of  heat 
required  to  warm  the  building  itself  and  the  incoming  fresh  air 
was  ascertained,  and  the  system  upon  which  the  sizes  of  the 
flues  for  the  extraction  of  foul  air  were  calculated,  are  given  in 
full  detail  as  an  appendix  to  my  paper  "  On  the  Belation  of 
Sanitary  Science  to  Civil  Architecture,"  delivered  at  the  Koyal 
Institute  of  British  Architects,  in  November,  1880,  and  in  a 
subsequent  paper  a  full  description  is  given  of  the  various 
systems  adopted  for  heating  and  ventilating  the  three  insti- 
tutions already  cited,  and  also  a  fourth,  viz. :  the  Merchant 
Venturers'  School  at  Bristol. 

The  provocative  cause  of  my  writing  the  present  paper  on  the 
ventilation  and  warming  of  chemical  laboratories  and  of  science 
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schools  generally  is  the  fact  that,  through  the  munificence  of 
the  Merchant  Venturers'  Society  of  Bristol,  I  have  had  the 
opportunity  of  realising  my  own  views  of  the  requirements  of 
such  schools  in  designing  and  erecting  the  trade  and  mining 
school  of  that  city — ^the  whole  expense  of  which  has  been  de- 
frayed by  that  society.  The  confidence  reposed  in  me,  as  their 
architect,  has  given  me  the  opportunity  I  desired  of  working 
out  a  sanitary  problem,  especially  in  connection  with  the  heating 
and  ventilation  of  such  buildings. 

A  tabular  statement  of  what  we  intended  to  do,  and  what  we 
really  achieved,  Hangs  on  the  wall ;  and  I  venture  to  think  that 
the  theory  and  the  practice  have  no  need  to  be  ashamed  of  each 
other,  as  we  shall  presently  see. 

Perhaps  there  is  no  class  of  buildings  in  which  the  applica- 
tion of  sound  sanitary  principles  is  more  important  than  public 
and  private  educational  buildings,  where  large  numbers  congre- 
gate and  remain  for  many  hours  in  confined  spaces,  occupied  all 
the  time  in  work  of  an  absorbing  character,  and  necessitating 
in  consequence  the  free  circulation  and  constant  renewal  of 
pure,  and  the  withdrawal  of  foul  air. 

But,  as  I  have  elsewhere  shown,  in  applied-science  schools 
we  have  not  only  to  deal  with  the  close  atmosphere  arising 
from  the  congregation  of  many  persons  in  one  room  at  the  same 
time,  and  for  a  long  time  together,  but  we  have  to  contend 
against  the  obnoxious  smells  caused  by  the  experiments  carried 
on  in  the  various  laboratories.  The  removal  of  these  fumes 
with  the  greatest  rapidity  and  certainty  is  best  accomplished 
when  the  current  of  air  in  the  extracting  shafts  of  the  ordinary 
room-ventilation  is  in  the  same  direction  as  that  of  the  draught 
closets  and  combustion  hood  shafts  on  the  benches  or  around 
the  walls.  This  is  so  obvious  when  thus  plainly  put,  that  it 
will  be  hardly  credited  that  in  the  majority  of  cases  the  reverse 
is  the  fact,  thus  necessitating  the  closing  of  the  extract  gratings 
for  the  ordinary  room-ventilation,  that  they  may  not  pull  against 
the  extracting  shafts  from  the  operating  benches  and  draught 
closets. 

The  velocity  at  which  the  extraction  of  the  fumes  created 
should  take  place  in  the  draught  closets  must  not  be  less  than 
5ft.  per  second,  or  300ft.  per  minute.  To  ensure  this  draught 
at  a  constant  velocity,  it  is  necessary  to  be  independent  of 
casual  winds  and  changing  temperature  as  means  of  motion. 
This  requires  the  employment  of  special  apparatus  to  produce 
either  a  propelling  or  a  sucking  force,  of  which  the  latter  has 
usually  been  a  common  upcast  shaft  or  lofty  chimney  flue,  either 
heatea  at  its  base  by  a  special  furnace,  or  by  the  product  of 
furnaces  required  for  steam  engines  or  for  heating  apparatus. 
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Neither  of  these,  however,  can  be  depended  on  for  constancy, 
and  therefore  the  best  motive  power  is  a  rotary  fan,  such  as 
Blackman's  or  Aland's.  The  rotation  of  this  fan  is  to  be 
effected  by  a  steam,  gas,  or  electric  engine,  where  water  power 
is  not  available,  which  steadily  exhausts  the  air  from  the  air 
channels,  and  establishes  an  upward  and  outward  current  in  the 
upcast  shaft  from  the  point  at  which  it  debouches. 

The  position  in  which  this  extracting  fan  is  placed  in  the 
shaft  determines  whether  the  vertical  air  channels  shall  have  an 
ascending  or  descending  current  established  within  them  before 
reaching  the  shaft.  If  placed  above  the  roof  level  the  current 
will  be  ascending,  and  if  placed  below  the  basement  at  the  foot 
of  the  shaft  the  current  will  be  descending,  to  communicate  in 
each  case  with  horizontal  channels  graduated  in  size,  in  accord- 
ance with  certain  formula,  until  they  reach  the  spot  where  the 
fan  is  situated  in  the  shaft. 

Of  course  it  is  apparent  that  a  corresponding  amount  of 
fresh  air,  wanned  on  its  entrance  in  winter  and  cold  in  summer, 
must  be  introduced  through  vertical  shafts  or  gratings  not  fixed 
in  the  face  of  the  side  walls,  so  as  to  preserve  an  upward  current, 
to  replace  the  bad  air  extracted. 

In  summer  the  room  openings  or  gratings  for  the  escape  of 
the  foul  air  must  be  at  the  top  ot  the  wall  opposite  to  that 
through  which  the  fresh  ^.ir  enters ;  but  in  winter,  if  openings 
are  not  also  provided  at  the  bottom  of  the  room  so  that  the 
upper  can  be  closed,  the  warm  air  will  be  carried  away  before 
warming  the  room ;  in  either  case  the  air  may  be  pure,  because 
it  will  never  have  time  to  set  stagnant,  but  will  always  be 
changing  as  many  times  in  the  honrls  may  be  predetemined. 
which  is  usually  tour  times,  allowing  700  cubic  feet  per  person 
per  hour. 

In  chemical  laboratories,  there  are  horizontal  channels  of 
communication  between  the  extract  flues  and  the  operating 
benches,  and  draught  closets  either  over  or  under  the  floors. 

These  channels  vary  in  construction,  but  must  be  of  calculated 
graduated  sizes,  proportionately  increasing  in  size  with  the 
number  of  feeders  in  their  length,  allowance  being  made  for 
friction.  Those  at  Finsbury,  very  carefully  laid  down  by  Dr. 
Armstrong  and  Mr.  Bacon,  were  of  the  same  depth  throughout, 
but  graduated  in  width,  and  were  formed  in  the  layer  oi  con- 
crete, 8  inches  thick,  laid  over  the  fire-proof  floor  of  the  labora- 
tory, lined  with  Portland  cement,  pitched  inside  and  covered 
with  plate  glass  puttied  in;  over  which  were  movable  iron 
coverplates  set  flush  with  the  floor.  The  wastes  from  the  sinks 
were  carried  in  similar  channels  to  the  outfall  pipes.  At  Munich 
and  Strassburg  are  asphalted  channels  for  this  purpose,  and  for 
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gas  and  waterpiping.    At  the  Bristol  School  these  air  channels 
are  of  wood,  pitched  inside. 

The  Finsbury  College,  the  Central  Institution,  Kensington, 
and  the  Bristol  Trade  School,  have  all  been  calculated  on  the 
same  basis  of  temperature  and  volume  of  fresh  air  for  ventilation, 
— viz.,  from  60"  to  65**  Fahrt.  in  the  class  rooms,  and  56®  in  the 
entrances,  staircases,  and  corridors,  during  an  external  tempera- 
ture of  25*^  Fahrt.,  with  a  ventilation  equal  in  volume  to  700 
cubic  feet  per  person  per  hour  in  the  class  rooms,  and  3000  cubic 
feet  per  person  per  hour  in  the  chemical  laboratories. 

At  the  Central  Institution,  and  at  the  Yorkshire  College, 
steam-heating  has  been  employed.  The  air  is  propelled  in  each 
of  these  cases,  and  the  result  has  been  entirely  satisfactory. 

At  Finsbury,  high-pressure  hot  water  piping  has  been  used, 
and  the  piping  has  been  concentrated  in  a  chamber,  through 
which  the  fresh  air  has  been  forced  by  a  Blackman's  fan,  and 
so  by  vertical  shafts  in  the  walls,  to  the  various  rooms  to  be 
warmed. 

Concerning  this  system  of  warming,  Dr.  Armstrong  makes 
the  following  remarks:  "Our  experience  has  shown  that  the 
system  adopted  at  Finsbuiy  College  is  on  the  whole  satisfactory, 
but  several  defects  have  been  discovered  which  are  partly  in- 
herent in  the  system,  and  partly  faults  in  construction.  The 
chief  merit  of  the  system  of  propelling  fresh  air  through  a 
heating  chamber  by  a  powerful  fan  is  its  simplicity,  and  pro- 
vided that  the  flues  are  so  proportioned  as  to  deliver  the  exact 
amount  of  air  required  to  maintain  the  various  rooms  at  the 
proper  temperature,  there  should  be  no  difficulty  on  this  score. 

"  Although  calculated  with  the  aid  of  Professor  Wolpert's 
elaborate  formulae,  we  find  in  practice,  by  careful  test  experi- 
ments, that  the  various  flues  do  not  all  deliver  air  at  just  the 
rate  and  at  just  the  temperature  which  is  required  for  the 
efficient  warming  of  all  the  rooms,  and  in  some  we  are  over- 
heated and  in  others  under-heated. 

"  Whether  this  is  due  to  a  misapplication  of  the  formulae,  or 
to  the  omission  of  sufficient  allowance  for  distance,  or  to  the 
irregularity  in  the  direction  or  formation  of  the  flues,  further 
experiments  will  probably  reveal. 

**  The  most  serious  objection  to  our  Finsbury  system  arises 
from  the  fact  that  ventilation  and  wanning  are  inseparable ;  in 
other  words,  if  the  temperature  in  any  room  be  sufficiently  high, 
and  it  is  required  to  introduce  more  air,  this  cannot  be  done  oy 
the  apparatus  only,  without  also  raising  the  temperature.  It  ought 
to  be  possible  to  admit  warm  and  cold  air  in  varying  propor- 
tions, or,  which  is  the  same  thing,  to  increase  or  diminish  the 
supply  of  air,  and  at  the  same  time  diminish  or  increase  its 
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temperature,  so  as  to  ventilate  more  efficiently  while  maintain- 
ingthe  temperature  constant.'' 

The  Josiah  Mason  College  is  also  heated  from  a  huge  base- 
ment chamber,  without  the  employment  of  a  fan,  with  a  simi- 
lar defective  result.  Therefore,  in  designing  the  Merchant 
Venturers'  School  at  Bristol,  I  adopted  a  different  plan,  the 
apparent  success  of  which  has  made  me  think  it  worth  while  to 
draw  the  attention  of  the  Congress  to  it.  In  this  case  a  direct 
application  of  the  high-pressure  hot  water  system  has  been 
employed,  the  heating  surfaces  being  distributed  along  the 
external  walls  of  every  floor  of  the  building,  and  concentrated  in 
coils  placed  in  slate-lined  chambers  in  the  window  backs  behind 
the  oak  dados  ;  the  fresh  air  passing  through  them  by  external 
gratings  with  internal  iron  regulating  valves  working  in  grooved 
frames — while  the  fan  is  used  as  an  extractor  instead  of  a  pro- 
peller— so  that  the  fresh  air  is  drawn  in  through  the  coils  by 
the  suction  of  the  extract  shafts,  in  which  the  air  is  exhausted 
by  the  action  of  the  fan. 

'  To  make  this  understandable,  it  will  be  desirable  to  refer  to 
the  plans  which  illustrate  the  building,  and  the  following  is  the 
brief  description  which  appeared  in  the  pages  of  the  "  British 
Architect,"  at  the  time  of  the  opening  by  Sir  Frederick  J. 
Bramwell,  the  President  of  the  Institution  of  Civil  Engineers, 
and  Chairman  of  the  Council  of  the  City  and  Guilds  of  London 
Institute  for  the  advancement  of  Technical  Education,  in  July 
last.  The  temperature  of  the  great  hall,  within  which  the 
crowded  meeting  was  held,  was  considerably  below  the  external 
temperature,  and  the  variation  of  temperature  within  the  hall 
did  not  exceed  1^  Fahrt.  during  the  whole  of  the  protracted 
meeting,  nor  did  it  rise  above  71"*  Fahrt. 

"  The  Mebchant  Venturebs'  School,  Bristol." 

*•  The  building  is  in  the  14th  century  Gothic  style,  and  is 
faced  with  red  bricks  with  Bath  stone  dressings.  It  is  situated 
in  the  rear  of  College  Green,  having  one  frontage  in  Union 
Street,  and  the  other  in  Denmark  Street,  forming  a  handsome 
comer  edifice,  which  it  is  hoped  ere  long  will  be  extended  to 
College  Green,  after  the  removal  of  the  old  houses  which  now 
conceal  it  from  view  in  that  direction. 

*•  It  is  four  storeys  in  height,  and  the  lofty  topmost  storey  is 
devoted  to  science  teaching ;  the  laboratories  and  their  associ- 
ated rooms  follow  one  another  in  order,  commencing  at  the 
S.E.  angle  we  have  the  chemical  lecture  room,  between  which 
and  the  chemical  class  room  is  the  preparation  room  with  large 
glazed  fume  closets  in  the  walls  behind  the  Professor's  tables, 
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communicating  with  the  intermediate  preparation  room.  Then 
comes  the  special  balance  room^  between  which  and  the  special 
operations  room  and  the  gas  and  water  analysis  room  is  the 
head  master's  room,  occupying  the  N.E.  angle  of  the  building. 
Beyond  the  gas  analysis  room  is  the  general  chemical  laboraton' 
for  upwards  of  forty  students,  operating  benches  overlooked  by 
the  aemonstrator's  table  on  a  platform  with  large  and  small 
draught  closets  and  other  fittings  along  the  walls  and  benches. 

"  Opening  from  the  western  end  of  the  large  laboratory  is 
the  combustion  room,  and  the  north  lighted  general  balance 
room. 

"  On  the  southern  side  of  the  central  corridor  is  the  metal- 
lurgical laboratory,  with  its  wind  and  muffle  furnaces  and  lofty 
chimney  stacks  sustained  on  arches  rising  on  piers  brought  up 
from  the  basement     This  room  has  a  fireproof  floor. 

**  Next  comes  the  physical  laboratory  and  lecture  room  ad- 
joining. The  upper  part  of  this  central  corridor  is  thrown  into 
these  southern  rooms,  and  forms  an  efiFective  gallery  reached  by 
a  special  staircase. 

"  The  first  floor  contains  the  engineering,  drawing,  and  lec- 
ture rooms,  and  a  series  of  general  school  class  rooms,  entered 
from  the  side  gallery  of  the  great  hall,  beyond  which  is  the  art 
drawing  school  at  the  north-west  corner,  over  the  caretaker's 
quarters. 

'^  The  ground  floor  contains  a  similar  series  of  class  rooms, 
entered  from  the  arcade  of  the  great  hall  or  examination  room, 
there  being  no  closed  corridor,  in  accordance  with  '  the  hall  pas- 
sage system '  recommended  by  the  architect  in  his  paper  read  at 
the  Society  of  Arts  on  'Secondary  School  Planning.'  This 
hall  is  a  striking  feature  in  the  building,  its  dimensions  being 
80  feet  long  by  44  feet  wide  and  26  feet  high.  It  has  a  fine 
arcade  of  Portland  stone  shafts  and  arches  on  one  side,  and  a 
series  of  fine  lofty  mullioned  windows  opposite,  with  an  elabo- 
rately designed  and  skilfully  executed  oak  roof,  geometrically 
panelled  with  double  sunk  circular  cusp^  ribs  and  boarding 
rising  from  fan-traceried  pendants,  richly  moulded  main  tim- 
bers, and  variously  carved  bosses,  which  with  its  pierced  side  and 
end  gallery  fronts  and  high  dado  of  oak  panelling  all  round,  its 
red  pressed  brick  and  Bath  stone  banded  wails,  altogether 
produce  a  remarkably  handsome  *  tout  ensemble.'  The  acoustic 
properties  of  the  hall  are  excellent.  This  floor  also  contains 
the  reception  and  waiting  rooms,  and  the  library  and  museum 
facing  Denmark  Street. 

''The  basement  floor  contains  the  main  entrance  gateway 
leading  to  the  principal  massa  carrara  marble  staircase,  with 
its  marble  mosaic  landings  and  passages,  which  rises  to  the  top- 


r 


X.  0.  BOBINB.  235 

most  floor  of  the  building.  The  boys'  fireproof  staircase  is  at 
the  other  end  of  the  building  next  the  caretaker's  house  in 
Unity  Street.  On  this  floor  is  the  dining  hall  and  cloak-rooms 
(one  for  each  class  room)  through  each  of  which  access  is  given 
to  the  covered  and  open  playgrounds,  at  the  ends  of  which  are 
the  lavatories  and  conveniences,  which  last,  with  the  drainage 
and  plumber's  work  generally,  combine  all  the  latest  and  most 
approved  sanitary  appliances.  The  remaining  rooms  next 
Denmark  Street  are  intended  for  workshops  and  gymnasium. 
The  massive  basement  walls  having  to  descend  to  the  rock  for 
a  good  foundation,  extensive  and  very  lofty  wine  vaults  have 
been  constructed  as  a  sub-basement  under  the  major  part  of 
the  building. 

^*  The  singularly  complete  series  of  fittings  throughout,  have 
been  partly  executed  by  Messrs.  Brock  and  Bruce,  of  Bristol, 
the  general  contractors,  and  partly  by  the  North  of  England 
School  Furnishing  Company.  Messrs.  Hodkinson  and  Clarke 
provided  the  lift,  with  its  special  safety  self-closing  door  arrange- 
ment." 

With  this  general  description  of  the  building  as  a  whole,  we 
shall  better  comprehend  the  heating  and  ventilating  arrange- 
ments so  carefully  worked  out  and  ably  executed  by  Messrs. 
Bacon. 

1st.  The  Beating  Apparatus. — There  are  two  coil  furnaces 
pyramidally  set  in  brickwork;  half  of  the  wrought  iron  hot- 
water  piping  proceeds  from  one  furnace,  and  half  from  the 
other.  Both  lumaces  will  only  be  required  in  very  severe 
weather,  when  it  will  be  in  the  power  of  the  stoker  to  raise  the 
heat  considerably  above  the  temperature  stipulated. 

This  building  is  one  of  the  first  to  which  high  pressure 
wrought-iron  pipes  have  been  applied,  the  external  diameter  of 
which  is  Ifin.,  instead  of  the  usual  l^in. ;  and  it  has  been 
found  to  be  equally  manageable,  reducing  the  length  of  pipe 
required  in  proportion  to  the  larger  conveciing  surface  obtained. 

There  are  six  separate  circulations  from  each  of  the  two 
furnaces,  by  which  expedient  the  return  pipes  are  kept  at  a 
high  temperature.  The  heat  is  concentrated  in  the  coils  of 
various  calculated  sizes  enclosed  in  slate  cases,  so  that  the  oak 
dados  may  be  continued  round  them.  The  coils  are  situated  in 
the  window  backs,  and  the  two  flows  and  two  return  pipes  lead- 
ing to  them  are  covered  with  asbestos  cement  and  give  out  no 
heat,  harmlessly  passing  behind  the  plinth  of  the  dados,  so  that 
the  system  of  heating  is  invisible,  though  at  all  times  get-at- 
able.  Each  coil  is  thus  entirely  under  the  control  of  the  master 
present,  in  whose  desk  is  the  key  which  opens  and  closes  the 
valves  or  disconnects  the  hot-water  coils.    For  observe,  each 
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coil  may  be  separately  cut  off  from  the  general  circulation  with- 
out interrupting  the  flow  elsewhere,  or  it  may  be  but  partially 
opened,  as  the  temperature  may  demand,  by  turning  the  three 
way  stop-cocks  provided  more  or  less  fully  on. 

To  prevent  accidents  by  frost,  the  pipes  are  filled  with  a  non- 
freezing  solution  of  chloride  of  calcium,  and  the  fresh  air  is 
freely  admitted  at  all  seasons  of  the  year  and  passed  through 
the  coils  at  pleasure  by  the  opening  or  closing  of  the  valves  over 
the  gratings  for  the  admission  of  cold  air.  To  ensure  its  being 
well-heated  on  its  entrance,  the  air  is  conducted  in  its  passage 
through  the  coils  over  horizontal  baffle  plates,  and  so  into  the 
room,  with  an  upward  current^  through  the  iron  grating  let  into 
the  window  boards  over  the  slate  coil  casing  referred  to. 

The  regulation  of  the  exact  amount  of  heat  desired  for  each 
room,  and  the  cutting  off  of  any  room  or  rooms  not  requiring  to 
be  heated,  is  achieved  in  this  way,  while  the  purity  of  the  in- 
coming air  is  preserved  and  the  supply  given  independently  of 
the  heating  apparatus,  with  which,  however,  it  may  be  immedi- 
ately associateo. 

2nd.  I^he  Ventilating  Apparatus, — In  every  room  there  are  at 
least  two  extract  ventilating  gratings  opening  into  the  flue  or 
vertical  shaft  in  the  thickness  of  the  wall,  of  calculated  area, 
within  which  a  descending  current  of  air  is  provoked  by  the 
action  of  an  Aland's  fan,  turned  by  a  gas  engine,  which  is  com- 

; stent  to  deliver  a  million  and  a  half  cubic  feet  per  hour, 
hese  vertical  wallshaf ts  are  connected  with  a  collecting  hori- 
zontal channel  of  calculated  dimensions,  situated  un&r  the 
whole  length  of  the  central  basement  corridor  floor,  and  is  in 
direct  communication  with  the  fan  placed  about  10  feet  up  the 
exhaust  shaft.  The  upper  of  the  two  extract  gratings  in  each 
room  is  for  summer  ventilation,  and  the  lower  is  &r  winter 
ventilation. 

A  special  wall-shaft  commimicates  with  the  large  chemical 
laboratory,  and  the  various  fume  closets  and  operating  tables, 
all  of  which  are  pitched  inside,  the  air  being  drawn  through 
them  at  the  rate  of  300  feet  per  minute.  From  every  part  of 
the  building  the  air  is  changed  about  4  times  in  tiie  hour, 
the  provision  being  generally  700  cubic  feet  per  person  per 
hour. 

I  think  we  may  now  say  that  Dr.  Armstrong's  suggestions 
have  been  met  in  the  present  instance.  It  may,  however,  be 
thought  that  so  much  ventilation  would  produce  draughts, 
but  the  contrary  has  been  the  result.  Dunng  the  testing,  to 
which  I  will  presently  refer,  I  threw  my  han&erchief  against 
one  of  the  class  room  wall  extract  ventilators  and  it  stuck  there, 
the  pull  overcoming  its  weight ;  but  I  found  by  applying  the 
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anemometer  to  the  orifice,  at  a  distance  of  only  12  inches,  there 
was  not  sufficient  draught  to  turn  the  wheel  of  the  instrument, 

I  have  only  now  to  draw  your  attention  to  the  table  of 
results  obtained,  which  I  have  caused  to  be  placed  on  the  walls. 
I  think  they  fully  justify  my  commendation  of  the  system 
employed.  In  spite  of  my  endeavours  to  get  this  tabular  state- 
ment complete  m  time  for  the  Congress,  I  am  only  able  to 
give  the Jirst  trial  before  any  adjustmenU  or  corrections  have  been 
made,  but  the  result  of  the  comparison  between  the  theoretical 
statement  written  in  black  ink,  and  the  practical  result  written 
in  red  ink,  shows  that  whereas  l,209,7o4  cubic  feet  per  hour 
was  proposed  to  be  extracted  from  21  of  the  rooms,  1,259,900 
cubic  feet  per  hour  has  been  realised. 

In  the  Great  Hall  350,000  cubic  feet  were  to  be  extracted  in 
the  hour,  really  331,000  are  extracted ;  the  8  class  rooms  were 
designed  to  extract  35,000  cubic  feet  per  hour,  and  upwards  of 
41,000  cubic  feet  are  extracted ;  the  Chemical  Laboratory,  at 
3,000  cubic  feet  per  person,  was  to  have  120,000  cubic  feet  per 
hour  extracted,  really  123,900  cubic  feet  are  withdrawn  in  the 
hour. 

Greater  variation  in  detail  takes  place  in  other  rooms,  but 
these  are  capable  of  adjustment.  The  power  of  adjustment 
exists  and  will  be  exercised  till  the  theory  and  practice  coincide, 
Messrs.  Bacon  having  staked  their  credit  upon  the  ultimate 
success  throughout. 


Mr.  H.  Saxok  Skbll,  F.B.I.B.A.  (London),  opened  the  discussion 
on  Mr.  Bobins'  paper  by  remarking  that  tbe  building  just  described 
was  apparently  as  unique  in  tbe  completeness  of  its  details  as  were 
all  other  buildings  of  a  similar  kind  designed  by  Mr.  Bobins.  The 
only  point  where  *he  should  fear  failure  was  in  the  methods  adopted 
for  heating  and  ventilating  the  various  rooms.  The  former  was  de- 
scribed as  a  system  of  heating  by  hot  water,  but  it  was  in  reality 
steam — compressed  steam — and  in  England  this  was  very  generally 
condemned.  What  he  feared,  from  Mr.  Bobins'  description  of  the 
ventilation,  was  that  sufficient  heat  had  not  been  provided ;  for,  as  he 
understood  it,  the  openings  into  the  outlet  shafts  were  situated  in 
the  upper  and  the  lower  parts  of  the  room,  but  the  upper  outlets  could 
only  be  used  when  the  room  had  become  sufficiently  heated.  It  was 
a  mistake  that  this  necessity  should  exist  for  closing  these  upper 
outlets,  for,  in  order  that  we  should  be  prevented  from  re-breathing 
our  foul  exhalations,  it  had  been  ordained  that  they  should  leave  our 
bodies  at  a  higher  temperature  than  the  surrounding  atmosphere,  and 
so  rise  into  the  air  above,  and  there  become  purified.   But,  during  the 
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time  of  insufficient  heating,  and  when  therefore  the  top  yentilators  of 
this  building  were  closed,  these  foul  emanations  would  rise  towards 
the  ceiling  and  then  necessarily  descend  towards  the  outlets  situated 
near  the  floor  level ;  and  so,  passing  by  the  breathing  apparatus  of 
the  occupiers  of  the  room,  would  wholly  or  partiaUy  be  again  drawn 
into  their  lungs.  Mr.  Eobins  had  said  that  the  air  being  drawn  away 
from  the  room  at  the  rate  of  700  cubic  feet  per  hour,  the  residue  was 
pure ;  but  if  he  had  read  Prof,  de  Chaumont's  works  rightly,  it  would 
be  necessary,  to  ensure  purity,  that  a  much  larger  quantity  per  hour 
should  be  removed  than  yOO  feet.  He  understood  Mr.  Bobins  to  say 
that  the  anemometers  employed  in  determining  the  rate  at  which  the 
air  was  removed  had  not  been  tested,  and  therefore  the  results  could 
not  be  looked  upon  as  reliable. 

Mr.  BoGEBS  Field,  M.Ikbt.G.E.  (London),  siud  he  had  had  a 
great  deal  to  do  with  testing  anemometers,  as  a  member  of  the  Cowl 
Committee  of  the  Sanitary  Institute,  and  had  found  the  ordinary 
instruments  to  be  incorrect.  The  committee  went  to  the  fountain 
head  to  buy  instruments,  and  ordered  them  to  be  made  as  accurately 
as  possible,  but  after  being  submitted  to  very  careful  tests  the  read- 
ings of  the  instruments  (after  applying  the  corrections  supplied  with 
them)  were  found  not  to  be  accurate.  The  tests  were  carried  out  by 
means  of  an  experimental  gas  holder,  only  with  air  instead  of  gas,  and 
then  by  drawing  the  holder  up,  or  sending  it  down  a  certain  distance 
a  known  quantity  of  air  was  forced  through  the  instrument,  and  thus 
the  actual  velocity  of  the  air  passing  through  the  instrument  was 
ascertained  and  accurate  corrections  were  deduced. 

Mr.  Eenbst  Day  (Worcester)  observed  that  heating  and  venti- 
lation was  a  subject  upon  which  a  large  number  of  theories  were 
promulgated,  and  very  often  these  theories  did  not  in  any  degree  answer 
the  expectations  of  those  who  advanced  them,  therefore  it  was  a  matter 
of  congratulation  that  Mr.  Bobins'  experiment  had  been  so  satisfactory. 
With  regard  to  the  passage  of  air  through  hot  water  coils,  he  thought 
from  practice  the  principle  was  a  decidedly  correct  one,  and  the  result 
of  Mr.  Bobins'  ingenuity  upon  this  and  other  sections  of  the  ^ork 
carried  out  must  be  very  gratifying.  His  experience  had  led  him  in 
favour  of  carrying  off  vitiated  air  from  the  upper  part  of  a  room.  He 
had  tried  the  lower  part  of  a  room  and  could  not  say  that  his 
experiments  had  been  very  successful. 

Mr.  W.  B.  E.  Coles  (London)  said  the  method  of  heating  adopted 
by  Mr.  Bobins  was  doubtless  a  satisfactory  one,  because  heat  could 
be  obtained  from  furnaces  burning  coke  or  other  smokeless  fuel« 
which  was  a  great  advantage.  The  system  was  also  one  that  lent 
itself  readily  to  methods  of  ventilation.  With  regard  to  the  correct- 
ness of  the  tables  submitted  by  Mr.  Bobins,  based  upon  tests  by  the 
anemometer,  so  far  as  he  (Mr.  Coles)  was  able  to  remember  the 
variations  which  Mr.  Pield  and  Mr.  Snell  had  referred  to  as  being 
found  in  the  working  of  wheel  anemometers,  the  mean  variation  was 
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substantially  very  small  indeed.  It  would  only  be  equal,  in  the  case 
of  some  of  the  chief  rooms  mentioned  by  Mr.  Bobins,  to  something 
under  200  cubic  feet  of  air ;  and,  therefore,'  the  correctness  of  the 
instruments  was  not  an  important  factor  in  the  consideration  of  Mr. 
Sobins'  plans.  He  (Mr.  Coles)  said  that  he  must  take  exception  in 
the  most  emphatic  manner  to  Mr.  Snell's  and  Mr.  Field's  wholesale 
denunciation  of  wheel  anemometers.  Those  instruments  had  been 
used  yerj  largely  by  the  Smoke  Abatement  Committee  and  others  in 
testing  fire  grates  and  furnaces  of  various  kinds,  and  it  was  found 
that  the  anemometers  gave  results  consistent  with  the  calculated 
Telocity  of  air  currents  due  to  chimney  levity.  Thus  there  was  a 
check  upon  the  register  of  the  anemometers,  and  though  he  did  not 
say  that  they  were  absolutely  accurate,  he  did  say  that  wheel  anemo* 
meters  of  good  construction,  properly  corrected  and  properly  used, 
were  very  useful  and  fairly  reliable  instruments  for  measuring  the 
velocity  of  aerial  currents. 

Mr.  D.  Emptage  (Margate)  said  the  discussion  had  brought  out,  very 
clearly,  the  fact  that  there  were  great  variations  in  the  results  given 
by  different  anemometers,  and  it  would  be  very  use^l  if  some  reliable 
information  could  be  obtained  respecting  them.  Some  years  since  a 
committee  was  appointed  for  the  purpose  of  testing  cowls.  Those 
gentlemen  had  given  the  question  of  anemometers  a  very  large 
amount  of  attention,  and  were  therefore  in  possession  of  valuable 
information  respecting  them,  which  he  hoped  they  would  shortly  lay 
before  the  public 

Prof.  F.  S.  B.  F.  DB  Chatjmont,  MJ).,  F.E.S.  (Southampton), 
said  that  the  difference  in  registration  of  the  anemometer  appeared 
to  be  considerable  according  to  Mr.  Snell.  He  would,  however, 
modify  the  inference  to  be  drawn  from  that  by  saying  that  if  that 
error  were  constant,  as  they  might  presume  it  was,  the  error  was  not 
very  material  in  considering  Mr.  Bobins'  figures,  because  if  the 
instrument  registered  wrongly  in  one  case  it  would  do  so  in  another ; 
still,  for  the  purposes  of  comparison,  the  figures  might  fairly  hold 
good.  With  regard  to  the  action  of  the  (S)wl  Committee  of  the 
Institute,  it  was  only  when  that  Committee  started  that  it  was  dis- 
covered what  a  large  and  important  question  came  before  it.  The 
labours  of  that  Committee  were  brought  to  a  standstill  from  the  fact 
that  they  found  anomalies  which  could  not  be  corrected  in  any  visible 
way,  and  they  were  driven  to  the  point  that  the  anemometers  them- 
selves must  be  exhaustively  tested.'  Mr.  Snell  made  an  ingenious 
apparatus  by  which  he  ascertained  the  actual  error  of  the  anemometer, 
but  it  became  perfectly  evident  that  the  funds  which  had  been  collected 
were  totally  inadequate  to  carry  out  the  extensive  enquiry,  and  the 
Institute  was  not  in  a  position  to  advance  funds.  Funds,  however, 
had  since  been  provided,  and  he  believed  the  labours  of  the  Committee 
were  approaching  completion,  and  they  were  in  hopes  that  their 
report  might  soon  be  ready  for  publication.    He  need  hardly  say  that 
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when  it  did  appear,  it  would  be  the  result  of  a  most  exhaustiTe 
enquiry.  With  regard  to  the  paper  read  by  Mr.  Bobins,  the  sutgect 
of  ventilation  was  always  a  difficult  one,  and  the  ingenuiiy  of  pro* 
fessional  men  was  often  sorely  taxed.  As  to  the  question  of  taking 
foul  air  out  at  different  altitudes,  he  thought  the  upper  part  was  the 
natural  point  from  which  it  should  be  drawn.  In  one  well-known 
system,  that  of  the  model  prison  at  Pentonville,  the  plan  was 
followed  of  taking  the  foul  air  out  at  the  bottom  of  the  prison  cells, 
and  letting  in  fresh  and  warm  air  at  the  top.  He  made  a  careful 
examination  of  it  and  found  that  the  plan  was  not  satisfactory. 
Ventilation  as  an  art  was  very  much  in  its  infancy,  and  one  of  the 
great  difficulties  which  was  to  be  overcome  was  the  number  of  angles 
which  it  was  necessary  to  introduce  into  the  shafts.  They  mnst  re- 
member that  every  time  they  bent  a  shaft  at  right  angles  they  dimin- 
ished the  current  through  it  by  one  half,  and  of  course  every  other 
angle  would  be  in  a  proportionate  degree  affected,  which  could  be 
stated  in  a  mathematical  formulsB,  although  it  was  not  worked  out  at 
present.  The  paper  said  that  the  air  was  to  be  changed  four  times 
per  hour ;  if  so  every  person  could  only  have  175  feet  of  air.  When 
Mr.  Snell  referred  to  his  (Prof,  de  Chaumont's)  own  writings  on  the 
subject,  3,000  cubic  feet  of  air  was  recommended  as  the  proper  amount ; 
that  chiefly  relates  to  dormitories,  and  to  the  condition  of  things  when 
people  were  asleep.  But  in  the  case  of  rooms  where  people  meet  for 
a  short  time,  although  it  would  be  highly  desirable  to  have  that  amount 
of  air,  yet  the  difficulties  in  the  way  of  that  amount  were  practically 
insurmountable.  It  was  shown  that  practically  speaking  the  atmos- 
phere of  a  room  became  in  the  uniform  condition  of  permanent 
occupation  after  two  hours,  i.e.,  if  people  remained  more  than  two 
hours,  it  was  the  same  as  though  they  had  remained  twenty  hours. 
The  amount  of  impurity  did  not  change,  given  that  the  amount  of  air 
supply  was  continuous.  When  they  brought  people  together  in  a 
room,  the  difficulty  of  giving  the  amount  of  space  to  allow  such  a 
quantity  of  air  was  really  insurmountable,  therefore  they  were 
obliged  to  be  content  with  a  smaller  amount  of  air,  not  that  they 
thought  it  a  desirable  thing,  but  simply  on  account  of  the  impossibility 
in  practice.  The  question  arose  whether  they  could  accept  a  lower 
standard  of  purity  for  temporary  assemblies  of  people,  or  must  they 
insist  upon  the  standard  for  first-class  ventilation.  Arranged  as 
matters  were  it  was  almost  impossible  to  obtain  that,  so  they  must  be 
content  with  a  smaller  amount  of  air,  so  the  objection  on  that  point  was 
not  so  stringent  as  the  statement  of  Mr.  Snell  would  seem  to  indicate. 

Mr.  E.  C.  EoBiNS,  F.S.A.  (London),  in  replying,  said  he  hoped 
that  the  time  was  not  far  distant  when  they  would  know  the  results 
of  the  experiments  of  the  Cowl  Committee.  Particular  care  was  taken, 
on  his  part,  and  by  Mr.  Bacon,  to  ensure  the  accuracy  of  the  figures 
he  had  submitted  to  them,  which  were  the  result  of  the  first  few  days' 
testing ;  and  he  was  bound  to  say  that  they  were  of  value  in  con- 
nection with  that  subject,  as  showing  theory  and  practice  contrasted. 
He  thought  many  of  them  must  have  forgotten  that  all  the  rooms 
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referred  to  by  Mr.  Snell  were  rentilated  at  the  top,  as  he  advocated. 
But  thej  were  also  capable  of  being  ventilated  at  the  bottom,  so  that 
if  the  upper  ventilators  take  away  the  heat  too  rapidly  in  winter, 
provision  is  made  for  a  change  by  carrying  the  shaft  down  to  the  floor; 
so  that  the  upper  gratings  may  be  closed,  a/id  the  extraction  take  place 
through  the  gratings  near  the  floor.  He  thought  he  had  shown  that 
he  had  sufficient  heat,  and  for  the  most  part  of  the  year  would  require 
but  one  of  the  boilers :  it  was  not  want  of  heat,  but  proper  circulation 
that  had  to  be  met,  because  he  did  not  want  to  waste  heat.  He  be- 
lieved they  heated  their  rooms  too  much,  as  a  rule ;  and  though  he 
advocated  artificial  appliances  in  special  cases,  he  most  delighted  in 
open  fire  radiation,  in  spite  of  the  Smoke  Abatement  Society.  Prof, 
de  Ghaumont  had  remarked  on  the  practical  difficulty  of  realising 
theoretical  perfection.  But  though  the  entire  space  allowed  for  each 
of  the  fifty  scholars  in  each  class-room  was  small,  yet  35,000  cubic 
feet  of  air  was  passed  through  them  in  the  hour,  which,  divided  by 
50,  gave  700  cubic  feet  per  person  per  hour,  as  he  (Mr.  Bobins)  had 
said ;  and  he  was  glad  to  find  I^of.  de  Ghaumont  considered  it 
sufficient. 


On  ^^  Plumbing  and  Plumbers   Work^^  by  Fredebiok  Scott. 

A  movement  has  recently  been  inaugarated  by  the  Worship- 
ful Plumbers'  Company  of  London,  which  may  well  claim  the 
attention  of  the  Congress  and  the  hearty  support  of  the  Sani 
tary  Institute  of  Great  Britain.  Its  object  is  to  raise  the 
staitus  of  plumbing  as  a  craft,  and  thus  promote  in  the  inte- 
rests of  the  public  an  improvement  in  a  class  of  work  upon  which 
health  so  largelv  depends.  It  is  not  asserted  that  all  plimibers* 
work  is  now-a-days  of  an  inferior  quality ;  on  the  contrary,  it  is 
admitted  that  more  good  work  is  now  done  than  at  any  formei 
period,  but  most  householders  can,  from  sad  experience,  testify 
to  the  fact  that  inferior  or  "  scamped  "  plumbers'  work  prevails 
to  a  very  considerable  extent.  For  the  information  of  those  who 
are  so  fortunate  as  not  to  have  had  any  direct  experience  of  bad 
plumbing,  I  would  mention  a  series  of  illustrated  articles  on 
"Defective  Plumbing"  by  Dr.  Francis  Vacher,  the  Medical 
OflBcer  of  Health  for  Birkenhead,  now  appearing  in  the  Health 
Journal  of  Manchester.  Here  we  have  cases  of  the  most 
atrocious  character  described,  vouched  for  by  Medical  Officers 
of  Health  and  others  as  coming  under  their  notice  almost  daily. 
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In  October  1884,  the  Plumbers'  Company  held  a  Conference  at 
the  Health  Exhibition,  and  the  decisions  then  arrived  at  are, 
shortly  stated,  as  follow : — that  the  evils  now  experienced  from 
bad  plumbing  are  substantially  traceable  to  four  causes :  Ist, 
the  identity  of  the  plumbers'  craft  being,  to  a  great  extent,  lost 
or  obscured  through  the  merging  or  the  amalgamation  of  the 
various  branches  of  the  building  trade,  houses  are  now  built  in 
large  numbers  without  any  sufficient  definition  of  the  plumbers' 
work,  and  the  natural  consequence  is  that  it  is  done  **  anyhow" 
and  by  persons  who  are  not  really  plumbers.  Though  it  may 
perhaps  not  only  be  necessary  but  desirable  that  plunders'  work 
should  be  done  by  builders,  it  is  still  essential  that  the  identity 
of  the  plumbers'  craft  should  be  preserved  as  a  distinct  craft. 
2nd,  The  system  of  apprenticing  lads  for  a  term  of  years  to 
learn  the  trade  has  fallen  off  to  a  great  extent,  and  in  conse 
quence  there  is  a  great  influx  of  men  who  are  not  properly 
qualified  plumbers.  3rd,  That  while  there  have  been  considerable 
changes  in  the  character  of  some  of  the  materials  used  in  plumb- 
ing work,  the  standard  qualities  of  such  materials  have  not  been 
determined  by  custom  or  the  general  assent  of  the  trade,  and 
the  result  is  that  there  is  much  uncertainty  as  to  the  selection 
of  material,  and  much  that  is  unsuitable  is  used.  In  former 
years  when  lead  and  solder  were  chiefly  used  in  plumbing  work, 
they  were  assayed  and  stamped  by  the  Plumbers'  Company  to 
define  the  value,  not  only  as  a  safeguard  against  fraud,  but  as  a 
convenience  and  an  advantage  to  traders  tendering  to  do  plumb- 
ing work,  and  to  persons  ordering  it.  4th,  The  public  regulations 
which  deal  with  certain  details  of  the  construction  of  new  houses 
and  their  connection  with  the  public  sewers,  do  not  sufficiently 
recognize  the  importance  of  securing  the  efficiency  of  the 

E lumbers'  work  done  in  those  houses.  To  meet  as  far  as  may 
e  these  several  evils,  it  is  obvious  that  public  knowledge  and 
public  interest  in  the  subject  must  be  enlarged,  and  it  is  equally 
obvious  that  it  would  be  quite  impracticable  for  any  mere  organi- 
sation of  plumbers  to  carry  out  single-handed  the  necessary 
reform.  With  a  view  to  remedying  this  state  of  things  the 
Plumbers'  Company  have  formed  a  Committee  embracing 
plumbers,  architects,  engineers,  builders,  sanitarians,  represen- 
tatives of  institutions  for  technical  instruction,  and  of  societies 
for  the  promotion  of  sanitary  reform,  and  others  who  from  their 
known  sympathy  with  the  object  in  view,  and  their  connection 
with  the  legislature  or  municipal  bodies,  can  help  to  forward  the 
work.  Only  one  meeting  of  this  councU  has  yet  oeen  held,  when 
the  following  resolutions  were  adopted,  viz :  That  the  Plumbers' 
Company  be  requested  to  establish  a  system  of  Registration  of 
Plumbers  of  the  City  of  London,  and  within  a  circuit  of  seven 
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miles  thereof.  The  Register  to  include  master  plumbers  and 
journeymen.  The  Register  to  be  open  to  the  admission  of  those 
who  satisfy  the  Court  of  their  qualification  by  either  of  the  fol- 
lowing means :  1.  Evidence  oi  present  status  and  experience 
in  the  trade.  2.  Examination  by  Boards  of  Examiners  composed 
largely  of  practical  plumbers  appointed  for  the  purpose  by  the 
Court.  3.  Production  of  Certificates  of  Competency  granted 
by  the  Plumbers*  Company  and  the  City  and  Guilds  of  London 
Institute,  due  weight  and  consideration  being  given  to  the 
production  of  indentures  of  apprenticeship.  That  the  Court 
reserve  the  right  to  remove  names  from  the  Register  in  cases 
of  proved  misrepresentation,  or  other  gross  misconduct  injurious 
to  the  trade  and  the  public.  That  plumbers  admitted  to  the 
Register  be  authorised  to  use  the  letters  R.P.  (registered  plumber) 
after  their  names.  That  it  be  remitted  to  the  Plumbers'  Com- 
pany to  adopt  such  working  arrangements  in  regard  to  the 
Registration,  and  the  pubUc  announcement  of  names  and  ad- 
dresses of  persons  admitted  to  the  Register  as  may  be  found  most 
agreeable  and  convenient  to  the  trade. 

The  consideration  of  the  organisation  of  provincial  boards  of 
examiners  of  plumbing  work  and  other  business  was  postponed 
to  another  meeting. 

In  connection  with  the  arrangements  for  Reristration,  provision 
will  be  made  for  instruction  in  plumbing  at  Technical  Schools, 
similar  to  what  has  for  some  time  been  included  in  the  curricu- 
lum of  the  City  and  Guilds  of  London  Institute,  whose  Plumbing 
examination  papers,  as  published  in  some  of  the  sanitary  journals, 
indicate  that  great  thoroughness  of  training  is  required  from 
students.  In  the  prospectus  of  the  Manchester  Technical  School 
for  the  currentyear  the  notice  relating  to  Plumbing  Classes  is 
as  follows :  "  The  course  of  instruction  is  intended  to  meet  the 
requirements  of  apprentices  and  young  journeymen  who  desire 
to  obtain  a  knowledge  of  the  principles  of  their  trade,  and  will 
be  fully  illustrated  by  drawings,  examples  and  experiments.  The 
theoretical  instruction  will  be  supplemented  from  time  to  time 
bv  practical  demonstrations  in  the  laboratories.  During  the  ses- 
sion 1885-86  it  is  intended  to  deal  with  the  following  subjects : 
— ^properties,  qualities,  uses  and  manufacture  of  the  various 
metals  and  other  substances  used  in  plumbing.  Action  of  water, 
air,  gas  and  acids  upon  various  metals.  Theoiy  and  practice  of 
soldering.  Tools  used  in  Plumbing.  Gas  and  Water  fittings  and 
meters.  Methods  of  testing  pressures.  Sanitary  arrangements. 
Methods  of  testing  water  and  other  closets.  Water  supply. 
Roofing.    Rain  drainage  of  houses.     External  work." 

The  Manchester  and  Salford  Sanitary  Association,  recognising 
from  the  outset  the  great  importance  of  the  work  underts^en  by 
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the  Plumbers'  Company,  arranged  for  co-operation  with  that 
body  as  its  plans  should  be  developed,  and  all  now  bids  fair  for  at 
least  one  important  provincial  centre  keeping  abreast  of  London 
in  this  useful  work.  Another  important  feature  in  the  scheme 
of  the  Plumbers'  Company  is  the  inspection  of  plumbers'  work 
in  new  houses,  thus  completing  the  system  of  protection  of  the 
public  gainst  inferior  work.  JBesides  Manchester,  Leeds,  Lei- 
cester, Birkenhead,  Dublin  and  Gloucester  are  represented  on 
the  Council  organised  by  the  Plumbers'  Company,  and  the  list 
may  be  indefinitely  extended ;  thus  it  may  be  regarded  as  only 
a  matter  of  time  for  the  movement  to  permeate  the  whole 
country.  The  more  speedily  it  does  so  the  better  for  the  in- 
terests of  the  public  health,  and  on  this  ground  it  is  not  out  of 
place  to  bespeak  for  it  the  influential  support  of  the  Sanitary 
Institute  of  Great  Britain. 


Mr.  D.  Emptaob  (Margate)  opened  the  discussion  by  remarking 
that  he  thought  very  great  credit  was  due  to  the  Plumbers'  Company 
for  the  efforts  they  were  making  to  improve  the  trade  and  protect 
the  public  from  the  evils  arising  from  bad  plumbing.  At  the  same 
time  he  did  not  think  that  registration  only  would  satisfactorily  effect 
that  object.  He  could  see  no  reason  why  a  plumber  could  not  scamp 
his  work  as  easily  after  as  before  registration.  Bad  plumbing  arose 
from  three  sources :  (1)  the  incompetent  workmen ;  (2)  competent 
workmen  wilfully  doing  bad  work ;  (3)  the  present  system  of  com- 
petition, and  the  demand  for  cheap  work.  He  hoped  the  Plumbers' 
Company  would  carry  out  their  original  programme,  and  not  lelaz 
their  efforts  until  legislation  has  been  obtained,  by  which  the  public 
would  be  effectually  protected.  In  America  there  was  a  very  strong 
plimibing  law  in  operation ;  only  very  recently  a  jerry  builder  there 
was  sentenced  to  nine  months'  imprisonment,  in  addition  to  a  fine  of 
2,000  dollars,  for  a  flagrant  violation  thereof. 

Mr.  W.  B.  E.  Coles  (London)  said  he  thought  that  the  incompetency 
mentioned  by  the  last  speaker  would  to  some  extent  be  remedied  by  the 
spread  of  technical  education,  and  the  execution  of  bad  work  would 
be  checked- in  some  degree  by  the  fact  that  registered  plumbers  would 
be  liable  to  removal  from  the  register  in  cases  of  wilful  bad  work. 
He  further  said,  he  thought  it  was  all-important  that  a  body  of  posi- 
tion and  repute  like  the  Plumbers'  Company  should  come  forward  to 
represent  the  plumbing  trade  and  initiate  measures  of  reform. 

Mr.  E.  G.  SoBnrs,  F.S.A.  (London),  as  a  member  of  the  Executive 
Committee  of  the  City  Guilds  of  London  Institute  for  the  advance- 
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ment  of  teclmical  education,  said  it  was  greatly  to  be  regretted  that 
plumbers  bad  ceased  to  be  masters  in  the  sense  of  having  pupils  in 
whom  thej  took  an  interest ;  but  he  hoped  that  plumbers  would  con- 
tinue to  i»ke  an  interest  in  the  young  men  apprenticed  to  them.  A 
cause  of  bad  plumbing  was  doubtless  the  low  prices  which  existed  in 
consequence  of  competition,  and  masters  did  not  give  themselves  the 
trouble  to  see  that  the  details  of  their  work  were  properly  executed. 
He  could  not  help  thinking  that  the  new  association  was  calculated 
to  be  of  enormous  advantage,  if  properly  organised  and  developed ; 
l)ut  if  it  was  worked  only  in  the  interest  of  the  masters,  and  to  get 
lid  of  the  necessity  of  taking  and  teaching  apprentices,  he  hoped  it 
would  fail. 

Prof.  P.  S.  B.  P.  DB  Chaumont,  M.D.,  r.E.S.  (Southampton), 
said  the  question  certainly  struck  at  the  root  of  the  greatest  part  of 
domestic  sanitary  work,  which  was  at  the  root  of  all  sanitation  and 
health.  The  stories  of  scamping  plumbers  were  infinite;  and  the 
speaker  caused  some  amusement  by  relating  an  anecdote  showing  the 
i^reless  way  in  which  some  workmen  performed  their  duties. 

Mr.  P.  Scott  (Manchester),  in  replying,  said  he  agreed  with  Mr. 
Emptage  that  there  was  need  of  stringent  legislation.  If  they  found 
a  man  attempting  to  pick  a  pocket,  they  gave  him  in  charge  of  a 
policeman ;  and  that  a  man  should  be  permitted  to  endanger  knowingly 
the  lives  of  a  whole  household,  by  bad  plumbing,  seemed  incredible. 
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ADDRESS 

By  William  Marcet,  M.D.,  F.K.S. 

PBBSIDENT  OF  THE  SECTION. 


Subject — "  On  the  Distribution  and  object  of  Carbonic  Acid 
in  Nature,  and  its  Sanitary  relations." — "  On  the  influence  of 
Altitude  on  the  Chemical  Phenomena  of  Bespiration." 


Part  I. 

It  was  first  shown  by  Lavoisier,  that  whenever  coal  or  charcoal 
is  burnt,  the  combustion  is  attended  with  a  combination  of  car* 
bon  with  oxygen.  From  this  chemical  action  there  result  two 
compounds,  carbonic  oxide  and  carbonic  acid,  carbonic  acid 
holding  twice  as  much  oxygen  as  carbonic  oxide.  Carbonic 
oxide  is  a  gas  highly  poisonous  even  in  small  proportions.  It 
may  be  seen  burning  with  a  blue  flame  in  our  ordinary  house 
grates,  when  the  combustion  of  the  coals  is  incomplete,  and  in 
certain  manufactures  it  may  be  given  out  in  very  large  quan- 
tities. Thus  the  gas  evolved  from  Iron  blast  furnaces  contains 
25  to  32  °/q  of  carbonic  oxide.  The  late  distinguished  Physio- 
logist, Claude  Bernard,  has  shown  that  this  gas  arrests  life  by 
destroying  the  functions  of  the  blood  corpuscles ;  the  deleterious 
effects  of  carbonic  acid  are  of  a  totally  different  character. 

Carbonic  acid  gas  takes  a  part  in  the  phenomena  of  nature,  the 
extent  and  importance  of  which  are  in  general  scarcely  realised. 
Volumes  of  this  substance  are  poured  out  daily  from  our  house 
chimneys,  and  produced  by  the  coals  burnt  in  our  manufacturing 
districts.  Man  and  animals  also  give  out  carbonic  acid,  and 
reckoning  at  8  grains  per  minute  the  amount  expired  by  every 
person,  it  would  follow  that  the  122,376  inhabitants  of  the 
town  of  Leicester  would  exhale  139  pounds  of  this  gas  per 
minute. 
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It  is,  at  first  sight,  remarkable  that  carbonic  acid  gas  should 
not  accumnlate  in  the  air  of  those  districts  where  it  is  mostly 
produced  ;  and  also  that  being,  as  it  is,  heavier  than  the  atmos- 
phere, it  should  not  form  into  a  dense  layer  on  the  surface  of  the 
earth.  That  this  should  not  be  the  case  is  due  to  a  very  inter- 
esting property  of  the  gas  in  question,  namely,  its  diffusibility. 
By  diffusibility  must  be  understood  the  power  the  gas  possesses 
CI  distributing  itself  throughout  the  atmosphere.  Tnus  it  is, 
that  in  a  room  crowded  with  people,  all  expiring  carbonic  acid 
at  the  rate  of  about  4  per  cent,  of  the  air  breathed,  the  gas 
moving  in  every  direction  will  spread  itself  throughout  the 
apartment,  so  that  a  cubic  foot  of  air  will  be  found  to  contain 
the  same  proportion  of  the  gas  as  another  cubic  foot  taken 
anywhere  el^e  in  that  same  room. 

Carbonic  acid  is  diffusible  not  only  in  air,  but  also  in  water 
under  the  atmospheric  pressure.  Sea  and  lake  water  contain 
carbonic  acid  derived  from  the  atmosphere,  indeed  it  is  difficult 
to  obtain  distilled  water  free  from  carbonic  acid  ;  and  in  a  long 
series  of  experiments  on  respiration,  requiring  the  use  of  dis- 
tilled water  absolutely  free  from  this  gas,  I  was  often  compelled 
either  to  distill  the  water  myself,  or  boil  it,  which  had  the  effect 
of  driving  off  any  carbonic  acid  that  might  be  left  in  it.  The 
only  water  naturally  exposed  to  the  air  in  which  I  could  not 
detect  its  presence,  was  on  the  mountain  pass  of  St.  Thiodule, 
at  an  elevation  of  10,899  feet,  where  I  tested  water  from  an 
ice  pool. 

It  is  not  a  little  remarkable  that  indiarubber,  a  substance 
resisting  so  perfectly  the  penetration  of  water,  should  be  no 
check  to  the  passage  of  carbonic  acid  gas.  Thomas  Graham 
showed,  in  1862,  that  caoutchouc  actually  absorbs  carbonic 
acid,  and  holds  it,  though  by  no  chemical  power.  This  gas 
equally  finds  its  way  by  dLEfusion  through  a  moist  animal 
membrane,  and  is  given  out  on  the  surface  exposed  to  the 
atmosphere.  The  passage  of  carbonic  acid  from  the  blood, 
through  the  moist  tissue  of  the  lungs  into  the  air  breathed,  is 
readily  and  clearly  accounted  for  by  this  very  diffusibility  of 
thegas. 

The  vegetable  kingdom  derives  carbonic  acid  from  the  air 
much  in  the  same  way  as  a  damp  membrane,  throughout  which 
the  gas  distributes  itself.  Our  green  hedges,  our  luxurious 
crops,  our  trees  covered  with  foliage,  all  absorb  a  certain 
amount  of  carbonic  acid  from  the  atmosphere.  This,  indeed, 
must  be  the  main  source  of  the  carbon  used  for  the  nutrition 
of  plants,  a  certain  amount  being  probably  supplied  from  the 
roots.  Some  plants,  such  as  those  growing  on  rocks,  must 
derive  the  whole  of  their  carbon  from  the  air,  and  it  is  stated 
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b  J  Sachs,  in  his  work  on  Vegetable  Physiology,  that  the  organic 
matter  of  terrestrial  plants  increases  in  weight  in  a  soil  deprived 
of  all  organic  remains  by  calcination  and  washing. 

Plants,  nnder  the  influence  of  their  green  coloring  matter  or 
chlorophvl,  together  with  exposure  to  light,  fix  or  assunilate  the 
carbon  o^  carbonic  acid  and  give  out  its  oxygen;  while  at  night, 
in  the  absence  of  sunlight,  the  process  is  reversed,  and  carbonic 
acid  is  evolved.  When  a  plant  increases  in  weight  and  bulk, 
the  assimilation  of  carbon  must  be  greater  than  its  elimination 
at  night;  when  no  increase  takes  place,  the  phenomenon  of 
waste  must  balance  that  of  supply. 

A  recent  enquiry  by  Dr.  JuUus  Sachs,  of  Wurtsburg,  has 
thrown  much  light  on  the  phenomenon  which  attends  the 
decomposition  ot  carbonic  acid,  and  assimilation  of  carbon 
bv  plants.  According  to  this  botanist,  the  primary  action  of 
plants  on  carbonic  acid  is  the  formation  of  starch,  which,  how- 
ever, cannot  take  place  without  the  presence  of  the  green 
coloring  matter  and    the   influence  of  light.      Sachs  ascer-  ^ 

tains  the  rate  of  assimilation  of  carbon  by  determining  the 
amount  of  starch  produced.  This  he  does  by  subjecting  the 
leaves  to  a  certain  preparation  by  which  they  are  blanched, 
and  then  steeping  them  in  a  solution  of  iodine,  when  they  are 
colored  blue ;  the  amount  of  starch  is  estimated  by  the  depth 
of  color,  varying  from  blackish  blue  to  metallic  blacK  according 
to  it«  quantity.  This  test — ^the  author  calls  lodoprobe — ogives 
speedy  and  reliable  results. 

On  examining  a  leaf  by  this  method,  the  blue  color  is  seen  to 
appear  exclusively  in  those  places  which  had  been  colored  green, 
showing  that  chlorophyl  alone  can  produce  starch.  The  process 
of  the  formation  of  starch  in  vegetables  commences  in  the  morning 
and  attains  its  maximum  in  the  evening.  At  the  end  of  a  fine 
summer's  day,  leaves  are  literally  filled  with  this  substance.  At 
sunset,  instead  of  the  starch  increasing  in  amount  it  undergoes 
solution,  and  throughout  the  night  is  being  carried  away  by  the 
leaves  into  the  stem.  Such  is  the  speed  of  this  function  of 
plants,  that  by  about  four  or  five  o'clock  in  the  morning  every 
sign  of  the  presence  of  starch  in  the  leaves  has  disappeared; 
by  daylight  the  formation  commences  afresh.  Thus,  leaves 
which  in  early  morning,  before  sunrise,  were  absolutely  free  from 
starch  gave,  two  or  three  hours  later,  a  reaction  witn  iodine  of 
an  intensely  black  color. 

If  a  leaf  be  placed  under  a  glass  bell-jar  in  the  sun,  together 
with  a  piece  of  potash  to  absorb  the  carbonic  acid  of  the  air, 
the  assimilation  or  formation  of  starch  comes  at  once  to  a 
standstill.  In  one  experiment,  after  the  lapse  of  an  hour,  not 
only  had  the  production  of  starch  ceased,  but  nearly  the  whole 
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of  that  substance  obtained  by  exposure  to  the  air  daring  six 
Iionrs  had  disappeared. 

Sachs  determined  the  amount  of  starch  thus  formed,  by 
weighing  portions  of  leaves  of  equal  surfaces  at  different  periods 
of  the  daj,  and  selected  for  that  purpose  the  large  leaves  of  the 
sunflower,  rhubarb,  and  pumpkm.  He  finally  measured  the 
total  surface  of  the  leaves  of  a  sunflower  and  a  pumpkin ;  the 
former,  with  145  leaves,  einposed  to  light  an  assimilating  sur- 
face of  1*5  square  metre  (16*146  square  feet),  and  116  leaves  of 
the  pumpkin  measured  together  7*3  square  metres  (100*467 
square  feet).  In  a  single  day  of  15  hours  the  sunflower  was 
found  to  have  produced  36  grammes  or  555*5  grains  of  starch, 
while  the  pumpkin  with  its  wide  leaves  had  accumulated  no 
less  than  185  grammes  or  2854*9  grains  of  this  substance. 
Starch  contains  42  per  cent,  of  carbon,  corresponding  to  154 
parts  by  weight  of  carbonic  acid.  I  have  calculated  that 
7371  cuoic  feet  of  air,  under  ordinary  circumstances,  would  be 
required  to  yield  enough  carbonic  acid  to  produce  100  grammes 
or  1543  grains  of  starch.  Should  a  pumpkin  have  added  to  its 
substance  2855  grains  of  starch  in  the  daytime,  13,636  cubic 
feet  of  air  would  have  been  requii*ed  to  supply  the  carbon  for 
this  starch,  assuming  of  course  the  atmosphere  to  have  been  the 
only  source  of  carbon  in  the  present  instance.  This  volume  of 
air  would  be  that  contained  in  a  very  large  room,  such  as  a 
ho^ital  ward,  holding  ten  or  twelve  beds.  It  is  usually  admitted 
And  taught  that  while  the  carbonic  acid  of  the  atmosphere  supplies 
carbon  for  vegetable  growth,  all  vegetable  matter  when  dead 
is  returned  to  the  air  as  carbonic  acid,  as  far  as  its  carbon  is 
concerned,  either  by  undergoing  slow  oxidation  in  the  process 
of  decay,  or  by  being  burnt,  or  by  passing  through  the  animal 
body  as  vegetable  food. 

Althougn  carbonic  acid  is  so  veiy  diffusible,  it  is  not  found 
everywhere  in  the  open  air  in  equal  proportions.  That  of  the 
Tjondon  streets,  for  instance,  contains  a  little  more  than  is 
found  in  the  parks.  There  are,  moreover,  conditions  of  the  at- 
mosphere which  have  a  marked  influence  on  the  proportion  of 
carbonic  acid  gas  it  may  contain.  Thus,  rain  by  washing  out 
the  air  produces  a  temporary  decrease  of  carbonic  acid  in  the 
atmosphere;  and  the  presence  of  clouds,  and  especially  fogs, 
exerts  a  veiy  marked  influence  on  atmospheric  carbonic  acid. 

It  has  been  long  known  that  clouds  and  fogs  increase  the  pro- 
portion of  carbonic  acid  in  the  air  of  towns.  Dr.  Angus  Smith 
(''  Air  and  Rain  "  p.  52 )  shows  that  in  Manchester  there  is  more  of 
that  gas  in  air  in  foggy  than  clear  weather ;  while  Dr.  Bussell, 
from  a  recent  inquiry  undertaken  on  the  carbonic  acid  of  the 
open  air  near  St.  Bartholomew's  Hospital,  London,  has  observed 
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that  in  the  presence  of  fogs  the  proportion  of  carbonic  acid  in  the 
air  of  towns  may  be  about  three  times  greater  than  it  is  in  fine 
clear  weather.  This  gentleman  has  kindly  allowed  me  to  have 
the  diagram  he  has  published,  made  into  an  enlarged  lecture 
chart  for  the  present  occasion,  and  you  will  see  by  glancing 
at  it  to  what  extent  the  proportion  of  carbonic  acid  in  air 
varies ;  increasing  in  foggy  ana  cloudy  weather  and  falling  with 
a  clear  blue  sky.  The  obvious  reason  of  this  phenomenon  is, 
that  in  fine  weather  there  is  nothing  to  interfere  with  the 
diffusion  of  carbonic  acid,  while  moisture  or  clouds  or  f off,  by 
placing  an  obstacle  to  the  distribution  of  this  gas  throughoat 
the  atmosphere  will  thereby  increase  its  amount  in  a  given 
volume  of  air.  Indeed,  it  would  appear  that  a  close  connexion 
exists  between  Climate  and  the  proportion  of  atmospheric 
carbonic  acid,  giving  the  latter  a  meteorological  character. 

The  well-known  influence  of  autumn  and  winter  fogs  on 
health,  predisposing  to  asthma  and  pulmonary  inflammalTon,  is 
not  unlikely  to  be  due,  more  or  less,  to  this  accumulation  of  car- 
bonic acid  in  air,  which  must  interfere  with  the  interchange  of 
carbonic  acid  from  the  blood  with  the  oxygen  of  the  air  breathed. 

The  amount  of  carbonic  acid  in  air  varies  in  the  day  and 
night,  being  a  little  larger  at  night ;  this,  indeed,  might  have 
been  anticipated,  especially  in  the  midst  of  active  vegetable 
life.  Vegetation  appears  to  be  greatly  concerned  with  the 
presence  of  atmospheric  carbonic  acid,  as  according  to  Prince 
/adkiel,  M.D.,  a  gentleman  known  from  his  writings  on  Egypt, 
and  to  whom  I  have  had  an  opportunity  of  referring  in  my 
book  on  Southern  and  Swiss  Health  Resorts,  the  air  of  the 
Valley  of  the  Nile  holds  only  one  or  two  parts  of  carbonic  acid 
in  t<en  thousand,  while  in  the  air  of  the  desert  there  is  no  trace 
of  this  gas. 

Air  at  great  altitudes. — ^The  distribution  of  carbonic  acid  at 
various  altitudes  is  a  question  which  has  not  yet  been  settled  in 
a  satisfactory  manner.  Carbonic  acid  being  generated  from  the 
soil  or  near  the  earth,  and  having  more  or  less  moisture  or  clouds 
to  get  through  before  it  attains  tnose  dry  regions  where  sunshine 
reigns  supreme,  the  proportion  of  this  gas  in  nigh  mountains  must 
change  within  wide  limits.  You  are  aware  tnat  in  cloudy  and 
f oggv  weather  carbonic  acid  accumulates  upon  the  surface  of 
the  land  where  it  is  inhabited,  and  on  such  occasions  we 
would  of  course  expect  to  find  less  of  this  gas  in  the  higher 
than  in  the  lower  atmosphere  ;  on  the  other  nand,  after  heavy 
showers  it  might  be  inferred  that  carbonic  acid  gas  would  occur 
in  excess  in  the  regions  above  the  clouds.  Carbonic  acid  has 
actually  been  f  ound  dv  some  chemists  in  higher  and  by  others  in 
lower  proportions  on  high  mountains  than  in  the  plains.  Accord- 
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ing  to  the  Brothers  Schlagintweit  and  Professor  de  Saussure,  it 
is  in  excess  in  high  mountains ;  but  more  recently  M.  Truchot 
(Opt.  rends  de  Tacad.,  v.  77,  1875)  has  arrived  at  a  different 
result.  In  this  instance  the  carbonic  acid  was  determined 
nearly  simultaneously  at  Clermond  Ferrand,  1,296  feet  above 
the  sea,  at  the  summit  of  the  Puy  de  Dome,  4,744  feet,  and  at 
the  top  of  the  Pic  de  Saucy,  6181  feet.  The  proportions 
of  the  gas  in  10,000  feet  of  air,  reduced  to  the  freezing  point 
and  seaside  pressure,  were  found  to  be  as  follows : — 26th,  28th, 
and  30th  August,  Clermond  Ferrand, 3"13 parts;  27th  Au^st, 
summit  of  Puy  de  Dome,  2*03  parts  ;  29th  August,  summit  of 
Pic  de  Saucy,  1'72  parts.  Showing  a  rapid  decrease  of  the  pro- 
portion of  carbonic  acid  in  air  on  ascending  above  the  sea  leveL 

It  is  therefore  not  improbable  that  just  as  the  amount  of 
carbonic  acid  near  the  sea  level,  or  on  the  low  levels  of  the 
earth,  may  vary  to  a  considerable  extent,  so  can  it  also  be 
greatly  modified  on  high  Inountains,  causing  the  gas  to  be  at 
times  greater  and  at  otners  less  in  the  higher  than  in  the  lower 
atmospneric  regions. 

Sea  Air. — As  there  is  no  direct  source  of  carbonic  acid  over 
the  sea,  and  as  water  absorbs  carbonic  acid,  though  in  small 
quantity,  especially  when  holding  salt  in  solution,  sea  air  might 
be  expected  to  contain  less  carbonic  acid  than  land  air.  A 
paper  by  Mr.  T.  E.  Thorpe  (Joum.  of  the  Chemical  Soc.  of  Lon- 
don, 1876)  gives  us  interesting  and  valuable  information  on  the 
subject.  He  finds  the  mean  quantity  of  carbonic  acid  in  the 
atmosphere  of  the  Irish  sea  to  be  (from  26  experiments^  3*082 
in  10,000;  in  that  of  the  Atlantic  (from  50  experiments), 
2'953  the  mean  of  77  experiments  being  3'00.  If  land  air 
contains,  as  is  usually  admitted,  4  parts  in  10,000,  there  is  con- 
siderably less  carbonic  acid  in  sea  air.  It  appears,  moreover, 
that  the  carbonic  acid  in  sea  air  experiences  fewer  and  far  less 
extensive  variations  than  in  land  air.  Its  proportion  is  nearly  the 
same  in  different  latitudes,  and  is  constant  in  the  same  locality 
throughout  the  year.  Although  a  difference  is  known  to  exist 
in  the  diurnal  and  nocturnal  proportions  of  carbonic  acid  of 
land  air,  Thorne  states  in  his  paper  that  no  such  difference  is 
to  be  discerned  in  sea  air.  The  average  carbonic  acid  in  sea 
air  during  the  day  was  found  to  be  3*01 1^  and  during  the  night 
2*993  in  10,000. 

Sanitary  Belations  of  Cabbonio  Aoid. 

According  as  the  carbonic  acid  in  the  atmosphere  in- 
creases beyond  its  normal  proportion,  say  0*04  per  cent.,  air 
becomes  less  and  less  fit  for  respiration.    An  idea  of  the  extent 
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of  the  accumulation  of  carbonic  acid  in  the  atmosphere  may  be 
formed  from  the  investigation  of  Mr.  Weaver,  of  this  town,  who 
found  0*53  volumes  per  cent,  of  this  gas  in  the  room  of  a  frame- 
work knitter  in  Leicester;  in  other  work-rooms  the  amounts 
were  0*52  and  0'46,  down  to  0'211  (Parkes'  Hygiene).  The 
figures  between  0'53  and  0*46  would  represent  about  ten  times 
the  normal  proportion  of  carbonic  acid  m  the  open  air.  It  was 
thought  until  lately  that  this  gas  acted  as  a  poison,  but  *^  Paul 
Bert/'  and  other  physiologists,  have  shown  that  such  is  not 
actually  the  caee.  I  have  stated,  in  an  earlier  part  of  this 
address,  that  in  the  phenomenon  of  respiration,  carbonic  acid 
diffuses  from  the  blood  through  the  substance  of  the  lungs 
into  the  air  of  the  bronchial  tubes.  Air  on  the  point  of 
being  expired  contains  about  4  per  cent,  of  carbonic  acid, 
that  is,  a  hundred  times  more  than  when  inhaled,  and  is  there- 
fore very  impure.  Supposing  the  air  breathed  to  hold  4  per 
cent,  of  carbonic  acid,  nearly  as  much  carbonic  acid  would  be 
absorbed  by  the  blood  as  the  blood  would  emit,  consequently 
that  gas  {would  rapidly  increase  in  the  blood  and  produce 
asphyxia,  by  checking  the  phenomena  of  oxidation.  A  positive 
morbid  effect  is  nroduced  long  before  such  a  proportion  of 
the  gas  is  reached.  Dr.  Angus  Smith,  after  confining  one  or 
more  persons  in  an  air-tight  chamber,  and  analysing  its  air, 
expresses  himself  thus :  ^'  .  .  •  but  leaving  out  all  the 
details,  the  great  broad  fact  remains,  that  carbonic  acid  and 
other  emanations  from  the  person  diminish  the  circulation  and 
hasten  the  respiration,  so  that  the  effect  is  perceptible  in  a  veiy 
short  time  when  the  percentage  of  carbonic  acid  reaches  0'18 
per  cent,  or  say,  one-fifth  of  1  per  cent." 

When  the  carbonic  acid  of  the  air  breathed  in  Dr.  Smith's 
air-tight  chamber  attained  3  per  cent.,  the  pulse  became  so  weak 
that  it  waa  difficult  to  count  the  beats ;  moreover,  a  very  un- 
pleasant feeling  was  experienced.  On  one  occasion,  the  carbonic 
acid  in  the  air  chamber  increased  to  3'9  per  cent.,  and  the 
Author  remarks :  *'  My  breathing  rose  up  to  26  inspirations, 
and  my  pulse  became  so  weak  as  to  cause  alarm." 

According  to  Paul  Bert's  experiments,  small  birds  confined  in 
a  bell  jar  under  the  ordinary  atmospheric  pressure  cannot  keep 
alive  when  the  air  contains  14*6  parts  of  carbonic  acid  for  3*5 

farts  of  oxygen,  or  say,  4  times  more  carbonic  acid  than  oxygen, 
n  Angus  Smith's  experiments,  a  person  subjected  to  an  atmos- 
phere containing  3  per  cent,  of  carbonic  acid  obtained  from  his 
own  breath  at  the  expense  of  the  oxygen  of  the  air  inspired, 
would  be  breathing  air  holding  six  times  more  o^gen  than 
carbonic  acid,  while  pure  air  would  contain  525  times  more 
oxygen  than  carbonic  acid. 
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Professor  de  Chaumont,  the  distingaislied  President  of  this 
Congress,  in  an  interesting  paper  to  the  Royal  Society,  stated,  as 
the  conclusion  of  a  large  number  of  observations  and  experi- 
ments, that  the  proportion  of  carbonic  acid  in  air  can  be  estimated, 
within  certain  limits,  by  the  sense  of  smell.  Thos,  a  room 
holding  air,  "fresh,"  or  not  sensibly  different  from  the  ex- 
ternal air,  would  contain  an  excess .  of  0*2  per  1,000  over  the 
normal  amount  of  carbonic  acid  in  the  atmosphere.  A  room 
rather  close,  or  in  which  the  organic  matter  begins  to  be 
appreciated  by  the  senses,  would  contain  0*4  per  1,000  in  excess 
oi  normal  air.  Air  close,  or  where  the  organic  matter  feels 
decidedly  disagreeable,  would  contain  0"6  per  1,000  in  excess  of 
common  air.  While  air  extremely  close  would  hold  0"85  per 
1,000  in  excess.  The  relative  values  of  carbonic  acid  would  be : 
to  air  fresh,  1 ;  rather  close,  2*13 ;  close,  3*46 ;  extremely  close, 
4*66. 

Experiments  having  important  sauitary  bearings  were  made 
by  Claude  Bernard  in  1857.  He  has  observed  that  birds  can  live 
when  accustomed  by  degrees  to  breathe  air  more  and  more 
unhealthy  by  admixture  with  carbonic  acid,  while  other  birds, 
in  perfect  health  and  taken  from  the  open  air,  when  subjected 
to  this  same  bad  air  would  die  either  at  once  or  very  rapidly. 
It  follows  that  animals  weakened  by  exposure  to  impure  air  are 
less  in  want  of  air  holding  its  full  proportion  of  oxygen  than 
healthy  animals.  The  practical  bearing  of  this  experiment  is 
very  obvious,  and  it  explains  how  people  living  in  small,  insuffi^ 
ciently  ventilated  dwellings,  and  having  to  keep  their  windows 
always  closed  against  the  cold  air  can  apparently  be  doing  well. 
This  satisfactory  condition  is,  however,  a  delusion  and  a  snare, 
and  the  fact  of  the  inmates  of  such  houses  withstanding  impure 
air  with  apparent  impunity  must  be  owing  to  a  weak  state  of 
health,  that  same  air  being  unfit  for  persons  of  a  strong  and 
robust  constitution.  This  also  explains  now  people  of  advanced 
and  sometimes  of  middle  age  require  less  fresh  air  for  the  enjoy- 
ment of  health  than  others  ia  the  full  possession  of  youth  and 
strength. 

I  happened  many  years  ago  to  meet  with  an  opportunity  of 
observing  on  myself  the  ill  enects  of  the  inhalation  of  carbonic 
acid  ^as.  This  was  at  an  establishment  of  mineral  baths, 
contaming  a  large  excess  of  carbonic  acid  gas.  When  the 
immersion  lasts  but  a  short  time,  say  from  ten  minutes  to  a 
quarter  of  an  hour,  no  ill  effects  are  produced;  indeed  one 
is  conscious  of  a  rather  pleasant  titilation,  as  gas  bubbles 
form  and  break  on  various  parts  of  the  body,  out  should 
the  bath  be  prolonged  unpleasant  symptoms  may  follow.  I 
dbtinctly  recollect   that   s^ter  an   immersion  of    twenty  or 
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twenty-five  minutes,  I  got  out  and  dressed,  though  with  the 
greatest  difficulty,  feeling  very  giddy  and  hardly  able  to  stand. 
It  took  me  a  long  walk  before  I  could  be  rid  of  the  effects  of 
the  bath,  which  were  clearly  due  to  the  carbonic  acid  inhaled 
while  in  the  water. 


PAET  n. 

On  the  Influence   op  Altitude  on  the  Chemical 

Phenomena  of  Respiration. 

From  the  circumstance  that  man  is  apparently  destined  to  live 
in  the  plains  and  near  to  the  sea  level  rather  than  on  high  moun- 
tains, any  change  of  altitude  will  be  more  liable  to  bring  him 
under  the  influence  of  diminished  rather  than  increased  atmos- 
pheric pressure.  On  ascending  even  but  a  few  hundred  feet, 
an  exlularating  sensation  of  freshness  of  the  air  and  of 
comfort  in  the  act  of  breathing  will  generally  be  experienced ; 
this  I  noticed  one  day  as  I  was  walking  up  to  Les  Avants,  from 
Montreux,  near  the  Lake  of  Geneva.  I  was  then  trying  to 
make  out  at  what  height  the  exhilarating  effect  of  increasing 
altitude  would  first  be  experienced,  and  found  it  to  be  about 
500  feet  above  the  lake.  Most  people  can  live  comfortably  in 
the  Alps  up  to  5,000  or  6,000  feet ;  the  temperature  and  degree 
of  humidity  of  the  atmosphere  having  apparently  much  to  do 
with  this  kind  of  acclimatisation.  On  the  rocky  mountains  of 
Colorado  there  are  many  towns  10,000  feet  hign,  where  from 
personal  experience  I  can  say  that  no  inconvenience  is  felt 
irom  the  lightness  of  the  air,  except,  perhaps,  at  times  when 
running  or  taking  active  muscular  exercise  in  other  ways.  The 
air  in  that  country  is  warm  in  summer  in  the  daytime  and  very 
dry.  On  the  other  hand,  the  monks  of  the  grand  St.  Bernard, 
wno  Uve  in  a  damp  and  cold  cUmate  at  an  altitude  of  8,115 
feet,  suffer  much  on  that  account.  Though  all  of  them  young 
men,  and  selected  as  to  fitness  to  stand  rough  and  cold  weather, 
most  of  them  after  a  year  or  two  suffer  ftom  rheumatism  and 
derangement  of  the  stomach,  and  have  in  consequence  to  leave 
the  spot.  It  is  remarkable  that  very  few  become  consumptive, 
though  bronchitis  is  frequent  among  them.  This  information 
I  hold  from  the  monks  personally. 

For  the  successful  ascent  of  high  moimtains  the  principal 
condition  is  "training,"  Climbing  has  this  advant^e  over 
balloon  ascents  that  the  rise  is  much  more  gradual  and  the 
functions  of  the  body  have  time  to  accommodate  themselves  to 
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the  change  of  pressure.  A  halloon  not  nnfrequently  makes  a 
rapid  start  upwards,  the  change  of  pressure  being  so  sudden 
that  it  may  produce  evil  and  even  serious  effects,  where  a 
gradual  ascent  would  have  been  unattended  with  danger.  The 
well-known  ascent  where  Messrs.  Sivel  and  Croce  Spinelli  lost 
their  lives,  probably  proved  so  fatal  on  account  of  the  great 
speed  the  balloon  had  acquired. 

The  particulars  of  this  unfortunate  expedition  are  related  in 
the  '*  Comptes  rendus  de  I'acad^mie "  for  1875,  by  M. 
Tissandier,  the  only  survivor  of  the  three  aeronauts,  and  a 
short  abstract  of  tliis  personal  narrative  might  not  be  unin- 
teresting on  the  present  occasion : — 

"  The  atmosphere  exhibited  on  the  15th  of  April  a  peculiar 
condition.  At  4,100  metres  (14,763  feet)  we  floated  on  the  level 
of  hght  cirrhus  clouds,  at  7,000  metres  (22,966  feet,)  the 
car  was  surrounded  by  cirrhus,  with  an  atmosphere  full  of 
crystallised  particles.  At  this  altitude  of  7,000  metres  no 
alarming  symptoms  had  been  shown  by  any  of  us,  but  at  7,500 
metres  (24,606  feet),  Croce  and  Sivel  were  pale,  and  the  latter, 
of  a  sanguine  temperament,  closed  his  eyes  at  times.  At  7,000 
metres  we  breathed  repeatedly  air  containing  70  per  cent,  of 
oxygen  gas,  and  were  refreshed  by  it. 

"  At  an  altitude  of  nearly  7,500  metres  (24,606  feet)  we  were 
motionless  in  the  car,  and  certainly  benumbed.  Sivel  then 
emptied  three  bags  of  ballast  in  order  to  reach  and  rise  beyond 
the  altitude  of  8,000  metres  (26,247  feet)  which  we  had  pro- 
posed to  attain. 

"  From  my  recollection,  which  is  very  clear,  of  the  benumbed 
state  in  such  an  altitude,  the  mind  and  body  become  by  degrees 
weakened,  though  unconsciously;,  the  dangers  of  the  voyage 
are  no  longer  contemplated,  there  is  a  knowledge  that  the 
ascent  is  progressing,  and  this  is  attended  with  a  pleasant 
feeling.  I  soon  felt  so  weak  that  I  could  not  even  turn  my  head 
to  look  at  my  companions ;  I  wished  to  lay  hold  of  the  tube  of  the 
oxygen  bag,  but  could  not  possibly  lift  up  an  arm.  My  mind 
is  still  however  very  clear ;  I  continue  observing  the  index  of 
the  barometer  and  read  280,  which  is  rapidly  exceeded.  I  wish 
to  call  out  *  we  have  reached  8,000  metres,  but  my  tongue  is 
paralysed.  Suddenly,  at  1.30  p.m.  I  shut  my  eyes  and  fall,  losing 
all  consciousness.  At  28  minutes  past  2  I  awoke,  the  balloon 
was  descending.  I  emptied  a  bag  or  ballast  to  check  the  speed, 
and  could  write  a  few  Unes  in  my  note  book,  recording  a 
pressure  of  315°*-  (7059  metres),  temperature — 8°. 

"A  few  minutes  later  Croce  Spinelli,  also  recovering 
consciousness,  seized  my  arm  and  called  my  attention  to  the  fact 
that  ballast  must  be  turned  out;  he  ejects  it  himself.     The 
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balloon,  very  hot  and  air-tight,  rose  once  more  into  those  high 
regions  from  whence  it  had  just  descended.  The  valve  should 
have  been  opened,  but  none  of  us  was  strong  enough  to  do  so; 
I  then  lost  consciousness  a  second  time. 

At  3.30  I  became  able  to  observe  the  altitude  which  was 
6,000  metres  (19,685  feet).  Croce  Spinelli  and  Sivel  were 
laying  dead  in  the  car.  The  subsequent  examination  of  the 
barometric  tubes  showed  that  the  pressure-  had  fallen  to  264 
and  262  millimetres,  which  brings  the  maximum  elevation  to 
8,540  metres  (28,019  feet),  and  8,600  metres  (28,215  feet).** 

Tissandier  adds  to  the  above  narrative  that  he  feels  certain 
Croce  Spinelli  and  Sivel  would  have  survived  had  they  been 
able  to  breathe  oxygen. 

Mr.  Glaisher,  in  his  memorable  balloon  ascent,  lost  conscious- 
ness at  29,000  feet,  so  that  both  parties  appear  to  have  attained 
the  limits  of  respirable  air. 

From  the  above  it  will  be  seen  that  the  respiration  of  oxygen 
gas  when  the  air  has  become  too  light  to  keep  up  animation 
can,  at  all  events  for  a  time,  maintain  life.  Chlorate  of  potash 
is  a  substance  which,  when  heated,  gives  out  o^gen,  and  is 
indeed  used  for  the  preparation  of  this  gas ;  it  is,  moreover, 
largelv  employed  in  medicine.  When  Mr.  Edward  Whymper 
left  for  his  well-known  exploration  of  the  Andes,  I  had 
occasion  to  suggest  to  him  the  advisabili^  of  taking  out  some 
chlorate  of  potash,  to  be  used  in  case  of  need  agamst  the  ill 
effects  of  deficient  oxygen  at  great  altitudes.  I  had  been  told 
by  Sir  Douglas  Forsjrth  that  when  crossing  the  mountains  of 
Cashmir  on  his  way  to  Cashgar,  at  a  height  of  19,000  feet,  he 
had  found  much  benefit  from  the  ingestion  of  this  substance^ 
when  affected  by  the  lightness  of  the  air,  hence  my  suggestion 
to  Mr.  Whymper.  This  gentleman  made  use  of  the  medicine 
on  several  occasions,  and  informed  me  subsequently  he  had 
derived  much  relief  from  it- 
It  is  very  difficult  to  assign  the  altitude  man  and  animals  can 
reach.  Interesting  observations  by  Mr.  Paul  Bert  on  the 
influence  of  low  pressures  on  animals  show  that  they  can  live 
under  pressures  of  210  to  230  millimetres  (8-268  to  9-055 
inches),  and  that  if  instead  of  the  pressure  being  reduced 
quickly,  animals  are  gradually  deprived  of  air,  it  is  possible  to 
extend  the  limits  of  life  to  170  or  180  millimetres  (6*693  and 
7-087  inches). 

On  the  occasion  in  which  Messrs.  Sivel  and  Croce  Spinelli 
lost  their  lives,  the  rate  of  ascent  was  very  rapid,  and  con- 
sequently the  aeronauts  were  under  the  worst  possible  conditions 
to  stand  such  a  great  fall  of  pressure ;  they  lost  their  lives 
when  the  barometer  had  reached  10*394  inches,  which  cor- 
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responds  to  an  altitade  exceeding  but  slightly  the  limits 
established  by  Paul  Bert  from  his  experiments.  High  moun- 
tains are  climbed  under  circumstances  very  different  from 
those  attending  a  balloon  ascent.  The  immobility  to  which  a 
person  is  subjected  in  the  car  of  a  balloon,  added  to  the  very 
low  temperature  of  the  air  at  great  altitudes,  are  productive  of 
a  sensation  of  numbness  and  sleepiness,  while  the  fall  of 
pressure  must  add  to  the  feeling  of  cold  by  diminishing  the 
supply  of  oxygen  for  respiratory  purposes.  Moreover,  the 
evaporation  from  the  skin  and  lungs  m  the  very  dry  air  of  the 
upper  regions,  must  be  attended  with  a  corresponding  production 
of  cold,  hence  most  circumstances  unite  to  lower  the  temperature 
of  the  body,  and  consequently  depress  the  circulation.  On 
ascending  high  mountains  the  conditions  are  entirely  altered. 
When  about  10,000  feet  high  are  reached  the  progress  becomes 
in  general  much  slower,  and  most  climbers,  unless  strong  and  in 
excellent  training,  have  to  stop  every  few  minutes  to  take  breath. 
Mountain  sickness  often  occurs  at  that  altitude,  and  is  in  many 
cases  an  obstacle  to  any  further  progress.  The  main  precaution 
to  take  in  order  to  reach  great  heights  is  to  move  on  slowly. 
It  took  many  days  for  Mr.  Whymper,  and  many  long  halts,  to 
reach  the  summit  of  Chimborazo  (20,517  feet). 

In  the  season  1855-56,  on  the  occasion  of  the  magnetic  sur- 
vey of  India,  the  brothers  Robert  and  Adolph  Sclilagintweit. 
achieved  a  brilliant  series  of  explorations  and  ascents.  They 
remained  ten  days  on  the  slopes  of  the  great  Gurhwal  peak  Ibi 
Gamin  (25,500).  Every  bivouac  during  that  time  was  about 
17,000  feet,  the  highest  reaching  to  an  altitude  of  19,326. 
Finally  they  ascenoed  to  22,239  feet,  which  for  a  long  time 
remained  the  extreme  height  attained. 

In  1864  Mr.  Johnson  is  reported  to  have  climbed  up  to  a 
ridge  in  the  Ladak  (Himalaya)  which  exceeded  22,300  feet,  and 
in  the  following  year  he  is  said  to  have  reached  a  height  of 
23^728  feet.  Mr.  Graham,  and  a  Swiss  guide  in  1884,  first  rose 
to  an  elevation  of  20,000  feet  in  the  Himalaya,  then  22,700  feet 
close  to  the  summit  of  the  Dunaghiri,  which  he  unfortunately 
could  not  attain,  though  within  500  feet,  on  account  of  mist  and 
hail.  The  greatest  achievement  of  Mr.  Graham  and  his  Swiss 
companions  Kauffman  and  Boss,  was  their  reachinrr,  according  to 
his  statement,  the  summit  of  the  Gabon  at  least  23,700  feet  above 
the  sea. 

While  mountaineering  in  the  Alps,  it  occurred  to  me  that 
a  careful  investigation  of  the  influence  of  light  mountain  air 
on  the  chemical  phenomena  of  respiration  might  yield  very 
interesting  results.  There  was  reliable  information  to  be  ob- 
tained in  various  published  sources,   on   the  general  influence 
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of  altitude  on  breathing,  the  most  extensive  perhans  being 
that  of  Dr.  Jourdanet,  wno  resided  for  many  years  in  Mexico  ; 
but  I  could  find  no  reliable  work  dealing  with  the  actual 
chemical  changes  brought  on  by  removal  from  a  lower  to  a 
higher  altitude. 

In  the  year  1875  I  tried  various  contrivances  of  a  portable 
description  to  collect  a  definite  volume  of  air  expired,  and 
submit  it  to  analysis  by  Pettenkof er's  process.  Finally,  a  glass 
cylinder  was  adopted  of  a  known  volume,  and  an  account  of 
the  process  was  published  in  the  Journal  of  the  Chemical 
Society  for  1880.  The  cylinder  is  closed  at  both  ends  by 
glass  plates,  screwed  down  tightly,  and  a  vacuum  is  obtained 
in  it  by  means  of  a  portable  air  pump.  The  air,  after  having 
been  expired  from  the  lungs  into  an  indiarubber  bag,  is  let 
into  the  vessel,  and  fills  exactly  the  cylinder  under  the  atmo- 
spheric pressure;  thus  a  known  volume  of  air  from  the  lungs 
is  collected  to  be  submitted  to  analysis.  I  completed  over  4(K) 
analyses  of  this  description,  the  air  having  been  expired  at  alti- 
tudes varying  from  1,000  to  13,685  feet  m  the  Alps,  and  from 
the  sea-side  to  12,000  feet  on  the  Island  and  Peak  of  Teneriffe. 
A  last  series  of  experiments,  made  in  1883,  has  not  yet  been 
published,  but  it  confirms  in  every  respect  the  results  previously 
obtained. 

Before  entering  upon  the  account  of  my  o\ni  work,  I  must 
acknowledge  the  investigation  on  the  same  subject  of  a  Swiss 
gentleman,  Mr.  Mermod,  who  experimented  on  two  stations  in 
Switzerland,  varying  only  from  1,100  to  3,202  feet ;  his 
results  were  published  in  1877 ;  he  found  the  carbonic  acid 
expired  within  a  given  time  to  be  greater  at  the  higher  than 
the  lower  station,  and  that  the  volume  of  air  expired,  also 
ill  a  given  time,  at  the  higher  station,  reduced  to  freezing  point 
and  sea-side  pressure,  was  less  than  at  the  lower  station ;  but  he 
went  no  further.  I  shall  have  an  opportunity  of  showing  that 
these  results,  though  correct  as  far  as  they  go,  do  not  admit 
of  being  generalised  sufficiently  to  account  for  the  real  in- 
fluence of  altitude  on  the  chemical  phenomena  of  respiration. 

In  1876  I  ascended,  with  four  porters  carrying  my  instru- 
ments, to  the  well-known  St.  Th^odule  Pass,,  at  an  altitude  of 
10,899  feet,  leading  from  Zermatt  to  Aosta,  and  remained  there 
eight  days,  going  up  the  Breithom  (13,685  feet)  on  three 
different  occasions  during  that  time.  The  results  from  this 
first  series  of  experiments  were  not  altogether  satisfactory,  and 
had  to  be  considered  as  an  introduction  to  subsequent 
researches. 

In  the  summer  of  1877  I  experimented  at  the  Hospice  of  the 
Grand  St.  Bernard  (8,115  feet),  at  the  Riffel  Hotel,  Zermatt 
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(8,428  feet),  again  at  the   St   Th^odule  Hut  (10,899  feet), 
and  at  the  summit  of  the  Breithorn  (13,685  feet). 

In  1878,  wishing  to  be  free  from  the  influence  of  cold  at 
increasing  altitudes,  I  made  a  journey  with  all  the  requisite 
instruments  to  the  Island  of  Teneriffe,  and  spent  three  weeks 
on  the  Peak.  On  that  occasion  I  selected  three  stations :  one  at 
the  seaside,  one  at  an  altitude  of  7,090  feet — where  I  camped 
out  eleven  days — and  one  near  the  summit  of  the  Peak  at 
10,700  feet,  where  I  remained  ten  days.  The  height  of  the 
Peak  of  Teneriffe  above  the  sea  is  12,200  feet. 

In  1880  I  returned  into  the  Alps  accompanied  by  a  young 
friend,  a  scientific  man,  and  we  Doth  submitted  to  experi- 
ment. On  that  occasion  leaving  Geneva,  where  a  preliminary 
series  of  experiments  had  been  made,  we  proceeded  first  of  all 
to  Courmayeur,  at  the  southern  foot  of  Mont  Blanc,  which  was 
our  second  station,  and  finally  we  spent  three  days  on  the  summit 
of  the  Col  du  Giant  (11,030  feet),  sleeping  in  its  lonely  hut. 
On  that  occasion  three  porters  carried  up  my  instruments,  one  of 
the  cases  weighing  rather  over  80lbs. 

In  1883  I  made  a  fresh  series  of  experiments,  being  accom- 
panied by  another  young  gentleman,  an  engineer,  also  perfectly 
reliable  as  to  the  part  he  took  in  the  experiments.  We  carried 
on  the  work  both  at  Geneva  and  on  the  Righi,  the  Righi 
Staff  el  Hotel  (5,230  feet),  having  selected  this  station  in  order 
to  obtain  the  effects  of  altitude  at  the  usual  elevation  of  an 
Alpine  sanitarium.  As  already  stated,  the  results  obtained 
confirmed  those  arrived  at  from  the  other  experiments.  Thus  my 
investigations  ranged  over  the  period  extending  from  the  year 
1876  inclusively,  to  1883,  being  made  in  the  summertime,  one 
season  only  excepted. 

The  results  I  have  obtained  may  be  divided  into  two  series ; 
the  first  applies  to  altitudes  in  which  a  person  can  live  in  per- 
fect comfort,  and  therefore  adapted  to  the  maintenance  of  health ; 
the  second  series  applies  to  elevations  incompatible  with  the 
normal  functions  of  the  human  body.  As  these  altitudes  vary 
considerably  according  to  individuals,  it  is  difficult  to  define 
them.  I  should  say,  however,  roughly,  that  people  dwelling  in 
the  plains  or  near  the  sea  level  may  live  comfortably  for  months 
or  perhaps  years,  at  altitudes  not  exceeding  6,000  or  7,000  feet 
in  the  Alps.  In  countries  where  the  weather  is  generally  warm 
and  dry  in  the  daytime,  such  as  the  Rocky  mountains  of  America, 
or  the  mountains  situated  between  the  tropics,  much  greater  alti- 
tudes may  be  inhabited  by  residents  of  the  plains.  Indeed 
there  is  no  doubt  but  that,  after  a  time,  in  certain  climates, 
the  body  can  accommodate  itself  to  the  influence  of  altitudes 
much  above  10,000  feet. 
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The  results  from  this  long-continued  investigation  were  as 
follows : — * 

1.  Persons  rising  above  the  sea  in  the  Alps,  or  in  northern 
latitudes  where  cold  may  be  considered  as  increasing  with  the 
altitude,  expire  as  a  rule  a  larger  amount  of  carbonic  acid  as 
they  ascend. 

2.  In  hot  countries,  near  the  tropics,  such  as  the  Peak  of 
Teneriffe,  where  cold  does  not  become  greater  on  ascending,  or 
at  all  events  not  appreciably  to  the  senses,  there  is  no  increase  of 
carbonic  acid  in  relation  to  height  above  the  sea,  the  amount  of 
this  gas  I  expired  per  minute  naving  been  nearly  exactly  the 
same  at  eveiy  altitude.  In  the  case  of  my  companion,  a  Swiss 
guide,  the  maximum  expired  was  at  the  lowest  station,  while  at 
the  two  highest  he  expired  as  nearly  as  possible  the  same 
amount  of  this  gas.  The  excess  given  out  at  the  seaside  in  his 
case  was  probably  due  to  an  increased  amount  of  food  he  took 
at  the  time. 

3.  It  follows,  from  the  above  results,  that  any  increase  of 
carbonic  acid  expired  in  the  Alps  must  necessarily  be  due  to  the 
fall  of  temperature  of  the  atmosphere,  and  in  no  way  to  de- 
creased atmospheric  pressure. 

4.  At  altitudes  incompatible  with  the  maintenance  of  the 
healthy  functions  of  the  body,  whether  this  be  due  to  cold  or 
to  the  actual  lightness  of  the  air,  or  to  want  of  training,  the 
amount  of  carbonic  acid  expired  within  a  given  time  is  lessened. 
This  was  clearly  the  case  with  myself  and  my  young  friend 
during  our  stay  of  three  days  on  the  Col  du  G^ant,  at  an 
altitude  of  11,030  feet 

5th.  At  increasing  altitudes,  whether  this  be  in  a  cold  or  hot 
climate,  or  whether  the  altitude  be  incompatible  or  not  with  the 
healthy  maintenance  of  all  the  functions,  I  have  found  it  an 
invariable  rule  that  less  air  reduced  to  seaside  pressure  and 
freezing  point  is  expired  for  the  same  amount  of  carbonic  acid ; 
or,  in  other  words,  tne  body  required  the  inhalation  of  a  smaller 
weight  of  air  to  produce  tne  same  weight  of  carbonic  acid.  I 
can  offer  only  one  of  the  two  following  explanations  to  this 
phenomena : — either  as  the  air  becomes  lighter,  the  oxygen  finds 
its  way  more  readily  through  the  substance  of  the  lungs  into  the 
blood  than  under  a  heavior  atmosphere ;  or  else  an  alteration 
takes  place  in  the  blood  under  a  low  atmospheric  pressure, 
increasing  in  amount  that  constituent  of  the  blood  corpuscles 
which  is  known  to  take  up  the  oxygen  of  the  blood,  or 
**  ha?moglobine."  Such  a  change  in  the  blood  actually  appears  to 
take  place  after  a  time  at  relatively  great  altitudes,  as  Mr.  Paul 

*  Proceediugs  of  the  Koyal  buciL'iy,  li73,  ISTOg 
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Bert  has  discovered  that  the  blood  of  animals  sent  from  Mexico, 
or  7,470  feet  above  the  sea,  when  shaken  with  oxygen  gas  pro- 
duces much  more  carbonic  acid  than  that  of  animals  of  the 
same  description  but  living  in  Paris,  which  he  ascribes  to  an 
increase  of  ha>moglobine.  It  is  impossible,  however,  to  tell  how 
long  this  constituent  of  the  blood  would  take  to  increase  from 
the  influence  of  altitude  ;  generations  might  be  required,  or  the 
change  might  occur  in  a  comparatively  short  time.  It  seems 
hardly  possible,  however,  that  the  .composition  of  the  blood 
corpuscles  should  thus  alter  in  a  single  mountain  excursion, 
and  the  other  alternative,  that  oxygen  in  mountain  air  finds  its 
way  into  the  blood  more  readily  than  oxygen  in  air  nearer  the 
seaside  because  of  its  lightness,  appears  to  me  to  account  satis- 
factorily for  the  phenomenon. 

This  result  goes  far  to  explain  the  salubrious  effects  of 
mountain  air,  it  shows  how  persons  debilitated  by  fevers, 
and  indeed  most  diseases,  recover  their  health  in  a  very  short 
time  on  a  mountain  station,  and  how  invalids,  with  a  portion  of 
their  lungs  incapacitated  to  do  its  work,  can  obtain  in  mountain 
'Stations  the  amount  of  oxygen  their  body  requires  for  the 
restoration  and  maintenance  of  health.  It  also  explains  how 
climbers  can  reach  such  altitudes  as  21,000  or  22,000  feet,  al- 
though they  should  have  to  breathe  air  extremely  rarefied  :  this 
rarefied  air  vielding  its  oxygen  to  the  blood  much  more  readily 
than  air  under  a  higher  pressure. 


On  "  The  Valley  of  the  Soar,*'  by  John  D.  Paul,  F.G.S. 

If  we  wish  to  study  any  large  tract  of  country  from  a  sanitary 
point  of  view,  we  must  abandon  its  division  into  parishes  and 
counties,  and  look  at  it  as  a  collection  of  river  basins.  The 
quantity  and  Quality  of  the  surface  and  underground  waters  in 
these  basins,  tne  nature  of  the  soil  and  of  the  beds  beneath  it, 
and  the  elevation  of  the  surface  above  the  sea,  are  all  powerful 
influences  for  good  or  bad  upon  the  health  of  the  inhabitants. 
Your  Committee  have  decided  that  this  section  might  with 
advantage  devote  a  few  minutes  to  the  study  of  the  river  valley 
in  which  we  find  ourselves  to-day. 
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The  river  Soar,*  from  its  junction  with  the  Trent  at  Keg- 
worth,  measures  in  length  about  34  miles,  and  drains  an  area  of 
about  550  square  miles.  It  flows  through  the  middle  of  the 
valley,  and  at  Cossington  receives  its  only  important  tributary,  the 
Wreak.  If  we  follow  the  course  of  the  river  from  its  junction  with 
the  Trent  down  to  Narborough,  and  then  pass  south  to  Lutter- 
worth, we  shall  find  that  on  the  west  of  this  line  the  surface  is 
composed  of  Keuper  Marls,  except  where  the  rocks  of  Cham- 
wood  Forest  rise  in  a  miniature  mountain  chain ;  whilst  to  the 
east  we  have  first  a  narrow  strip  of  Khoetics,  and  then  the 
Lower  Lias  Clays  reach  to  the  margin  of  the  valley.  All  the 
beds  dip  gently  towards  the  south-east.  A  small  coalfield  lies 
beneath  the  Keuper,  south  of  Chamwood,  and  extends  down  to 
Hinckley,  but  it  has  not  at  present  been  traced  far  over  the 
boundary  of  the  valley.  The  Lower  Lias  beds  yield  the  ex- 
cellent Barrow  Lime.  Along  the  eastern  edge  of  the  valley 
ironstone  is  obtained  in  laige  quantities  from  the  Marlstone  and 
the  Northampton  Sand.  The  Syenites,  which  break  through 
the  flanks  of  the  Forest  rocks  and  crop  out  as  far  south  as 
Sapcote,  are  largely  worked  for  road  metal.  In  the  district  are 
found  the  gypsum  of  the  Upper  Keuper  Marl,  and  the  brick 
clays  of  the  drift,  a  vein  of  lead  ore  in  the  Waterstones,  and 
some  traces  of  tin  in  a  brook  on  the  Forest. 

The  shape  and  extent  of  the  valley  have  been  determined : — 

First,  by  the  hard  boss  of  the  volcanic  rocks  of  Chamwood 
Forest,  which  lie  to  the  west  of  the  river  at  Loughborough. 
Though  these  rocks  have  been  considerably  lowered  by  denuda- 
tion, still  no  watercourse  has  been  able  to  cut  its  way  through 
them. 

Secondly,  by  the  ridge  we  have  spoken  of  before  as  running 
along  the  northern  boundary  of  the  valley  from  Kegworth  to 
Croxton  Kerrial,  with  its  backbone  of  hard  Marlstone  rock, 
which  has  resisted  the  denuding  agents  that  have  excavated 
the  valley  of  the  Trent  on  one  side,  and  on  the  other  the  valley 
of  the  Wreak  in  the  softer  clays  of  the  Lower  Lias.    The 

*  For  the  derivation  of  the  word  Soar,  see  Fergasson's  "  River  Names  of 
Europe,"  p.  54 : — '*  There  can  hardly  be  a  doubt  that  the  words  ear,  sor,  sur,  so 
widely  spread  in  the  names  of  rivers,  are  to  be  traced  to  the  Sanscrit  sar, 
scri,  to  move,  to  go ;  sru,  to  flow;  whence  saras,  water;  sarit^  srota,  river. 
The  Permic  and  two  kindred  dialects  of  the  Finnic  class  have  the  simile 
form  of  sor  or  sur,  a  river.  France,  the  Serre  joins  the  Oise.  Germany,  the 
Sarre,  also  the  Sure  and  the  Sur.  Switzerland,  Sare  and  the  Sur.  Norway, 
the  Sura.  Russia,  the  Sura  joins  the  Volga,  the  Svir  falls  into  the  Lake 
Ladoga.  Portugal,  the  Sora  joins  the  Tagus."  The  origin  of  tiie  name 
Wreak  is  more  difficult  to  trace.  The  Baaque  word  erreca,  a  brook,  may  be 
connected  with  a  root  which  has  been  well-nigh  lost,  but  from  which  the 
Irish  earc,  water,  has  descended,  and  of  which  the  Wreak  may  be  another 
representative. 
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descent  of  the  spur  of  Marlstone  Rock  in  this  ridge  to  the  level 
of  the  Lower  Lias  Clay,  is  caused  by  a  fault  which  we  can 
trace  for  12  miles  along  its  edge,  and  this  has  been  one  of  the 
main  causes  that  have  given  to  the  Soar  Valley  its  present  shape. 
Any  one  who  will  examine  the  map  (p.  264)  will,  I  think,  admit 
the  great  probability  that  this  ridge  at  one  time  extended  across, 
by  way  of  Six  Hills,  Prestwold,  and  Loughborough,  to  the 
Forest.  If  it  did  so,  one  of  the  first  steps  towards  the  forma- 
tion of  the  Soar  Valley  must  have  been  the  commencement  of 
a  watercourse  draining  northwards  at  the  foot  of  the  Forest 
hills.  Where  we  have  an  elevated  rocky  district  draining 
towards  a  more  easily  denuded  country,  we  usually  find  a  river 
running  near  the  line  of  contact  of  the  harder  and  softer  beds, 
just  as  we  have  the  Severn  flowing  at  the  foot  of  the  Malverns. 

Third.  Continuing  our  circuit  round  the  margin  of  the 
valley  from  Croxton  Kerrial  to  Billesdon,  we  follow  the  water- 
parting  running  along  the  edge  of  the  escarpment  formed  by 
the  Marlstone  and  the  Northampton  Sand  which  overlie  the 
thick  and  easily  denuded  clays  of  the  Lower  Lias.  The  same 
escarpment  forms  the  eastern  side  of  the  valley  of  the  Severn, 
and  near  Cheltenham  attains  a  height  of  1,100  feet.  It  may 
be  traced,  varying  in  importance  with  the  number  and  thickness 
of  the  beds  which  compose  it,  across  the  kingdom  from  Bristol 
to  the  mouth  of  the  Humber.  As  we  stand  on  its  summit  by 
Billesdon,  Burrow,  or  Cold  Overton,  at  a  height  of  about 
700  feet,  and  look  across  to  the  Forest,  we  see  the  valley  of 
the  Soar  as  an  outstretched  plain  lying  several  hundred  feet 
beneath  us. 

We  ought  not  to  leave  this  corner  of  the  valley  without 
noting  the  very  striking  breach  which  occurs  in  this  escarpment 
at  Oakham.  It  presents  an  unbroken  elevation  till  we  come  to 
Burley  Hill  which  is  somewhat  over  500  feet  high,  when  for 
two  miles  in  width  an  immense  gap  has  been  cut  through  it.  If 
we  pass  through  this  gap  towards  Stamford,  we  find  ourselves 
in  a  deep,  wide  river  valley,  which  must  have  required  the 
scour  of  a  considerable  stream  to  hollow  it  out.  Now  at  Oak- 
ham there  is  no  river,  and  between  Langham  and  Burley  there 
is  not  even  a  brook,  and  if  we  wish  to  account  for  the  immense 
amount  of  work  which  has  obviously  been  performed,  we  must 
suggest  some  conditions  very  different  to  those  prevailing  at 
the  present  time.  So  far  from  this  requirement  placing  any 
difficulty  in  our  path,  the  explanation  we  are  obliged  to 
suggest  is  really  a  very  striking  confirmation  of  the  history  of 
the  formation  of  the  valley  which  we  have  been  endeavouring 
to  make  out.  We  have  spoken  of  the  gradual  excavation  of 
the  soft,  easily  denuded  Lias  Clays,  and  the  consequent  ex- 
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tension  of  the  valley  of  the  Soar  eastward  up  the  area  at 
present  drained  by  its  tributary,  the  Wreak.  When  that 
process  of  eastward  extension  commenced,  what  is  now  the 
valley  of  the  Wreak  must  have  been  filled  up  with  a  mass 
of  Lias  Clay,  Marlstone,  and  Oolite,  several  hundred  feet  thick, 
the  surface  of  which  sloped  towards  the  east.  Down  this  slope, 
past  Oakham,  flowed  the  surface  water  on  its  way  to  the  sea, 
cutting  the  channel  of  the  river  Wash  between  Oakham  and 
Stamford.  Every  addition  to  the  water  of  the  Soar  which 
reaches  it  by  the  Wreak,  is  just  so  much  robbed  from  the 
Wash ;  and  this  valley,  which  is  to-day  tributary  to  the  Soar, 
was  at  one  time  the  gathering  ground  of  the  head-waters  of  a 
stream  which  cut  the  gap  at  Oakham  through  the  Oolite  and 
Upper  Lias  Clay  down  to  the  Marlstone  Rock. 

When  we  leave  the  floor  of  the  valley  and  ascend  the  escarp- 
ment we  have  before  referred  to  as  forming  the  margin  of 
the  valley  on  the  east,  as  for  instance  at  Burley  Hill,  we  pass 
from  the  Lower  Lias  Clays,  which  are  here  covered  with  thick 
patches  of  drift,  the  remains  of  what  was  at  one  time  probably 
a  continuous  sheet  banked  up  against  this  rim  of  the  basin, 
and  as  wc  mount  the  hill  we  come  in  succession  upon  the  Middle 
Lias  Clciys,  the  Marlstone  Rock  bed,  the  Upper  Lias  Clay,  and 
last  of  all  we  have  the  capping  of  Northampton  Sand  or  Lron- 
stone.  An  advance  of  a  f e^  hundred  yards  further  along  this 
high  tableland,  brings  us  upon  the  Lincolnshire  Oolite,  which 
covers  the  country  jfor  some  miles  to  the  east.  South-west  of 
Oakham  this  plateau  has  been  subjected  to  a  more  active 
denudation  than  between  Oakham  and  Croxton  Kerrial,  and  the 
Lincolnshire  Oolite  and  Northampton  Sand  have  been  removed 
from  about  thirty  square  miles  of  high  country  lying  between 
Oakham  and  Tilton-on-the-Hill. 

Passing  along  the  escarpment,  at  Billesdon  we  meet  with  a 
fault  which  repeats  the  condition  of  that  we  have  already  re- 
ferred to  as  running  by  Scalford  and  Waltham.  In  the  same 
way  it  brings  down  the  Marlstone  to  the  level  of  the  Lower 
Lias  Clay,  and  permits  the  excavation  of  a  valley  on  its 
southern  side,  which  in  this  case  is  tributary  to  the  Welland, 
whilst  at  the  same  time  it  forbids  the  extension  of  the  Soar 
valley  lying  to  the  north.  .lust  before  the  water  parting  quits 
the  top  of  the  escarpment,  the  springs  from  the  Marlstone  give 
rise  to  the  Billesdon  brook,  one  of  the  secondary  tributaries  of 
the  Soar.  As  the  water  parting  sweeps  round  the  southern 
edge  of  the  valley  past  Lutterworth,  Hinckley,  and  so  on  to 
Newbold  Vcrdon,  it  descends  200  or  300  feet,  and  passes  over 
a  country,  first  of  Lias  Clay  and  then  of  Keuper  Marl,  which  is 
encumbered  w4th  masses  of  drift,  sand  and  gravel,  which  may 
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indicate  the  beach  of  a  glacial  sea.  The  roll  of  high  land  which 
separates  the  drainage  areas  of  the  Anker,  the  Sence,  and  the 
Mease,  tributaries  of  the  Trent  valley  to  the  west,  from  the 
valley  of  the  Soar,  has  doubtless  been  preserved  by  the  protection 
afforded  by  the  Forest  Hills  against  aenuding  agencies  descend- 
ingf rom  the  north. 

r  rom  these  beds  of  sand  and  gravel  issue  the  springs  which 
give  rise  to  the  minor  brooks  which  come  together  in  about  the 
centre  of  the  valley  near  Narborough.  One  of  these,  called  the 
Soar  brook,  is  entitled  to  some  attention,  as  it  is  the  source  of 
the  river.  About  two  miles  south  of  Hinckley,  on  the  road  to 
Wolvey,  at  a  height  of  360  feet  above  the  sea,  there  is  a  large 
patch  of  eastern  drift  sand  and  gravel  lying  in  a  pan  of  reten- 
tive clay.  It  is  just  outside  the  county  boundary,  and  formed, 
years  ago,  part  of  the  common  fields  of  Burton  Hastings,  in 
\V arwickshire.  Between  three  mounds,  covered  with  gorse  and 
trees,  which  may  have  been  ancient  burial  places,  runs  a 
ditch  only  a  few  inches  wide,  but  so  well  supplied  with  water 
from  the  bed  of  sand  that  it  is  overgrown  with  reeds,  which 
before  the  enclosure  no  doubt  spread  over  several  acres,  and 
formed  a  home  for  snipe  and  waterfowl.  This  ditch  is  the-. 
source  of  the  Soar.  During  its  course  of  ten  miles  and  a 
half,  down  to  Narborough,  it  falls  at  the  high  rate  of  15  feet 
in  every  mile ;  whilst  from  Narborough  to  the  Trent  the  gra- 
dient is  5  feet  to  the  mile.  It  is  only  the  comparatively  small 
quantity  of  water  which  descends  by  these  brooks  in  the  upper 
reaches  of  the  Soar  that  deprives  them  of  considerable  denuding 
power,  and  so  prevents  the  rapid  extension  of  the  valley  to  the 
south. 

There  is  a  fourth  physical  feature  without  which  the  Soar 
Valley  could  never  have  existed  in  its  present  form,  and  that  is 
the  very  marked  depression  which  crosses  the  centre  of  Eng- 
land, between  the  southern  end  of  the  Pennine  Chain  and  the 
high  ground  lying  to  the  north  of  Charnwood  Forest.  By  this 
depression  the  Trent,  after  draining  a  large  part  of  the  counties 
of  Stafford,  Warwick,  and  Derby,  fin(£  its  way  across  the 
centre  of  the  kingdom :  at  its  junction  with  the  Soar  at  Keg- 
worth  it  is  only  90  feet  above  the  level  of  the  sea. 

Turning  our  attention  now  to  the  interior  of  the  valley,  we 
cannot  fail  to  be  struck  by  the  nearly  uniform  height  of  the 
hills  on  either  side  of  the  river ;  and  if  we  imagine  a  line  reach- 
ing from  one  edge  of  the  basin  to  the  other,  touching  the  tops 
of  the  hills,  we  should  find  it  raised  about  300  feet  above  the 
level  of  the  sea,  over  the  river  Soar,  and  rising  one  or  two 
hundred  feet  higher  as  it  approached  the  watershed  on  each 
side  of  the  valley.     The  height  and  slope  of  this  line  give  us  an 
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indication  of  the  position  and  the  inclination  of  the  floor  of  the 
glacial  sea,  beneath  which  the  valley  was  submerged.  The 
patches  of  drifts  sometimes  100  feet  thick,  to  which  we  have 
so  frequently  referred,  are  the  remains  of  the  materials  which 
made  up  this  ancient  sea  bottom.  Through  this  floor  of  tough 
glacial  clay  the  water  courses,  and  the  river  valley  have  been 
excavated  by  the  action  of  rain  and  weather.  We  have  abun- 
dant evidence  that  after  the  main  features  of  the  valley  had 
been  sculptured  into  very  much  their  present  form,  that  it  again 
descended  beneath  the  waves  of  a  glacial  sea,  though  apparently 
for  a  shorter  period.  Along  the  eastern  side  of  the  valley  the 
junction  of  tne  Marlstone  Sand  and  the  Northampton  Sand 
with  the  impervious  Lias  Clays  is  marked  by  a  line  of  springs 
which  has  determined  the  sites  of  most  of  the  villages  on  that 
side.  The  Lias  Clays  are  almost  destitute  of  underground 
water,  and  the  villages  dotted  on  their  surface  derive  their 
supply  from  patches  of  the  drift.  The  same  may  be  said  of  many 
of  the  towns  and  villages  on  the  Trias.  As  an  instance  I  may  refer 
to  Hinckley,  where  all  the  wells  are  sunk  in  the  drift  graveL 

An  examination  of  the  basin  of  the  Soar  shows  that  there  are 
several  areas  from  which  the  150,000  people  collected  round 
Leicester  in  the  centre  of  the  valley  may  draw  any  further  water 
supply  they  may  require.  The  Thornton,  the  Swirthland  brooks, 
and  the  Blackbrook,  which  have  been  already  appropriated,  are 
unquestionably  the  best  collecting  grounds  in  the  valley,  but 
there  are  others,  such  as  the  Twyf ord  and  Billesdon  brooks, 
which  might  be  drawn  upon  for  additional  supplies.  Unfortu- 
nately the  underground  waters,  such  as  those  from  the  Water- 
stones,  give  little  promise  of  a  supply  suitable  for  domestic 
consumption. 

There  is  always  an  abundant  supply  of  brilliant  water  ready 
to  burst  from  beneath  the  gypsum  beds  in  the  Upper  Keuper 
Marls,  and  this  source  has  oeen  drawn  upon  in  many  cases  in 
Leicester  by  the  owners  of  steam  engines  for  condensing 
purposes.  The  water,  which  is  reached  at  about  HO  yards, 
contains  about  100  grains  of  sulphate  of  lime  and  20  graiiis  of 
sulphate  of  magnesia  to  each  gallon.  This  supply  is  worthy  of 
more  attention  than  it  has  hitherto  received.  In  the  Waterstones 
still  lower  down  in  the  Keuper,  is  stored  up  a  large  supply. 
At  Hinckley  the  local  authorities  bored  down  750  feet  through 
the  gypsum  beds  and  the  saliferous  marls  to  the  Waterstones, 
with  the  result  that  they  obtained  an  ample  supply  of  water, 
which  contained  650  grains  of  solids  to  the  gallon,  consisting  of 
340  grains  of  sodium  sulphate,  163  of  calcium  sulphate,  and 
101  of  sodium  chloride,  with  31  of  carbonate,  and  Itj^  of 
sulphate  of  magnesia. 
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Turning  onr  attention  now  to  the  river  itself,  I  find  that  the 
water  is  of  a  better  quality  than  one  might  expect.  Dr.  Em- 
merson,  the  County  Analyst,  has  kindly  furnished  me  with 
some  particulars  of  a  sample  recently  taken,  after  a  period  of 
comparatively  dry  weather,  from  below  the  Bow  Bridge.  It 
contains  49*5  grains  of  solids  to  the  gallon,  chiefly  carbonate  of 
lime,  with  some  sulphates,  whilst  the  amount  of  free  and 
albuminoid  ammonia  only  amounts  to  one-hundredth  part  of  a 
grain.     The  hardness  is  8^  degrees. 

The  river  has  excavated  for  itself  a  wide  valley  in  the  Upper 
Keuper  Marls,  and  beneath  the  meadows  on  either  side  of  the 
present  channel  we  have  a  regular  series  of  deposits.  Lying 
m  a  pan  of  hard  Keuper  Man  we  have  first  a  varying  thick- 
ness of  rolled  gravel,  doubtless  the  remains  of  the  mass  which 
has  been  removed  in  the  formation  of  the  valley,  the  marl  and 
sand  having  been  washed  away  by  running  water,  and  the 
stones  left  Dehind  in  the  bed  of  the  stream.  On  the  top  of 
this  gravel  we  find  several  feet  of  clay,  brought  down  into  the 
valley  by  freshets  from  the  Keuper  and  Lias  Clays  on  either 
side.  Upon  this  grew  the  trees  whose  stumps  are  still  embedded 
in  it,  and  also  the  water  plants  and  mosses  which  formed  a 
thick  bed  of  peat.  The  peat  is  buried  beneath  layers  of  clay 
which  gradually  rose  above  the  water  and  formed  the  surface 
of  the  meadows.  In  the  gravel  we  find  abundant  remains  of 
the  Mammoth  and  those  Arctic  animals  usually  associated  with 
it,  but  we  have  as  yet  found  very  few  traces  of  pre-historic 
man.  When  he  first  reached  the  banks  of  the  Soar,  ne  no  doubt 
found  its  basin  covered,  as  it  was  for  centuries  afterwards, 
with  thick  woods.  The  great  changes  which  have  been  pro- 
duced in  its  appearance  since  that  time  have  been  the  result  of 
clearing,  drainage,  cultivation,  and  the  settlement  of  a  dense 
population. 


Br.  W.  Mabobt,  M.D.,  F.E.S.  (London),  considered  Mr.  Paul  had 
contributed  on  important  page  to  the  geological  history  of  the  country, 
and  suggested  that  the  damp  clay  soil  of  Leicester  might  have  some- 
thing to  do  with  the  prevalence  of  infantile  diarrhosa  and  consumption. 
He  congratulated  the  inhabitants  of  the  town  on  possessing  a  supply 
of  good  water. 

Mr.  F.  T.  MoTT  (Leicester)  disagreed  from  Mr.  Paul  as  to  the 
probable  original  height  of  the  Cherwood  range.  Surely  it  must  in 
PalJBozoic  times  have  been  very  much  more  than  double  its  present 
height  to  account  for  the  geological  phenomena  of  the  district. 
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Mr.  G.  J.  Syhoits,  E.E.S.  (London),  pointed  out  that  Leicestershire 
was  within  measurable  distance  of  the  dryest  part  of  England.  He 
welcomed  the  paper  because  it  dealt  with  the  river  basin.  When  the 
natural  divisions  of  a  country  were  considered  as  indicated  by  the 
river  basins,  questions  of  river  pollution  would  be  more  easily  settled. 
The  multitude  of  different  divisions  in  this  country  would  be  in- 
credible if  not  true.  There  were  political,  legal,  ecclesiastical,  regis- 
tration, county,  parish,  hundreds,  poor  law,  sanitary,  urban,  rural, 
water  supply,  gas  supply,  and,  in  fact,  almost  innumerable  divisions, 
interlaced  and  overlapping,  and  more  complicated  than  any  Chinese 
puzzle.  The  sooner  common  sense  prevailed,  and  Hver  basins  were 
adopted,  the  better. 


On  ^^A  recent  Legal  Decision^  of  importance  in  connection  with 
Water  Supply  from  WelU^  by  W.  Whitakeb,  B.A., 
F.G.S.,  Assoclnst-CE.,  Assoc.  Mem.  Soc  Med.  Officers 
of  Health. 

Nearly  40  years  ago  two  deep  wells  (with  borings)  were  made 
at  Brentford,  which^assing  through  Gravel,  London  Clay,  and 
the  Lower  London  Tertianes,  reached  the  Chalk  at  a  depth  of 
about  315  feet,  and  were  carried  some  way  into  it. 

One  of  these  wells  is  at  the  Brewery  on  the  southern  side  of 
the  High  Street,  now  known  as  the  Royal  Brewery,  and  it 
continued  in  use  till  its  water  became  unfit  for  brewing-puiv 
poses,  from  the  cause  noted  below.  The  other  is  99  yards  ofiF, 
north-eastward,  at  some  printing-works  at  the  back  of  the 
houses  on  the  other  side  of  the  street.  This  one  was  made  for 
a  Distillery  which  has  long  ceased  to  exist ;  the  well  too  has 
been  abandoned,  at  least  for  its  original  purpose  of  water- 
supply. 

Unfortunately,  however,  some  years  ago  (between  1874  and 
1882)  the  Distillery  well,  as  we  may  call  it,  was  turned  to  a 
baser  use,  being  made  into  a  cess-pit,  by  turning  it  into  the 
drainage  of  the  privy  belonging  to  the  printing-works.  This 
misuse  has  ceased  for  some  three  years ;  but  not  before  a  con- 
siderable deposit  had  been  formea  in  the  well. 

The  water  of  the  Brewery  well,  once  of  good  quality,  having 
been  found  to  have  become  gradually  contaminated,  the  owner, 
Mr.  M.  Ballard,  sought  to  discover  the  cause,  and,  the  misuse 
of  the  Distillery  well  having  come  to  his  ears,  he  was  led  to 
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attribute  to  that  the  falling  ofiF  in  quality  of  his  own  well-water, 
the  use  of  which  was  at  once  discontinued. 

.  This  led  to  his  bringing  an  action  against  the  owner  of  the 
Distillery  well,  Mr.  Tomlinson,  for  heavy  damages,  and,  al- 
though the  misuse  of  that  well  was  then  stopped,  of  course 
its  effects  on  the  water  of  the  Brewery  well  did  not  cease,  and 
were  not  Kkely  to  for  some  time.  Having,  in  the  course  of  the 
proceedings,  been  consulted  on  the  Plaintiff's  behalf,  I  may  be 
allowed  to  call  public  attention  to  the  importance  of  the  ques- 
tion at  issue. 

That  the  two  wells  get  their  water  from  one  common  source, 
the  Chalk  (and  perhaps,  to  some  extent,  from  the  overlying 
sands),  is  incontestable.  When  no  pumping  goes  on  at  either, 
the  water  level  is  the  same  at  both,  about  27ft.  down  in  the 
Brewery  well  and  37ft.  in  the  other,  the  site  of  which  is  some 
10ft.  higher. 

Practical  evidence,  however,  of  the  communication  between 
the  two  was  given  by  the  Brewery  well  being  pumped  for  48 
consecutive  hours,  whereby  its  water-level  was  lowered  78ft. 
9in.,  and  that  of  the  Distillery  well  14ft.  In  order,  moreover, 
to  make  assurance  doubly  sure  the  lithium-test  was  applied  at 
the  suggestion  of  Dr.  Frankland,  and  some  of  the  lithium- 
chloride  put  into  the  Distillery  well  was  found  to  have  been 
drawn  to  the  Brewery  well  48  hours  afterwards. 

The  question,  therefore,  of  communication  between  the  two 
wells  could  not  be  disputed;  it  was  clearly  a  fact,  and  the 
Defendant's  case  was  based  on  purely  legal  points,  which 
amounted  practically  to  the  statement  that  any  man  could  do 
as  he  liked  with  his  own  well,  a  contention  which  was  successful 
at  the  trial  before  Mr.  Justice  Pearson,  in  February,  1884. 

The  judge  ruled  that,  as  it  had  been  decided  in  the  well- 
known  case  of  Chasemore  v.  Kichards,  that  no  one  had  a  right 
to  underground  water  so  far  as  quantity  is  concerned,  or  in  other 
words  that  neither  Plaintiff  nor  Defendant  could  be  restrained 
from  pumping  each  other's  wells  dry,  or  from  carrying  out  works 
that  might  take  away  each  other's  supply,  so  also  there  was  no 
right  in  quality ;  but  that  the  Plaintiff,  whilst  having  a  perfect 
right  to  pump  as  much  water  as  he  liked,  so  as  to  draw  away 
water  from  the  Defendant's  well,  must  take  that  water  subject 
to  everything  that  has  occurred  to  it.  If  he  did  not  pump  up 
the  water  from  his  own  well  he  would  not  get  the  bad  water 
from  the  neighbourhood  of  the  Defendant's  well.  I  must  own 
that  te  my  unlegal  mind  the  idea  of  having  a  well  without 
pumping  water  from  it  was  somewhat  amusing,  and  I  was 
inclined  te  infer  that  if  it  had  been  a  case  of  an  overflowing 
well,  from  which  the  water  was  delivered  by  the  natural  force 
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of  gravity,  instead  of  by  the  artificial  force  of  a  pump,  the 
decision  might  have  been  different,  though  why  I  do  not  see. 

In  his  decision  the  judge  seems  to  have  been  somewhat  in- 
fluenced by  the  possibility  that,  if  the  law  were  otherwise, 
actions  might  ensue  for  like  pollutions  at  great  distances, 
instead  of  the  trifle  of  100  yards  as  in  this  case,  and,  in  his 
judgment,  he  imagines  a  series  of  litigants  spreading  the 
grounds  for  such  an  action  over  a  distance  of  60  miles.  Though 
to  a  lawyer  this  may  seem  an  inconvenient  prospect,  I  think 
that  sanitarians  may  be  inclined  to  look  on  it  with  no  disfavour. 

The  result  of  such  a  judgment  amounts  of  course  to  saying 
that  no  underground  water-supply  is  safe  from  contamination, 
even  if  wilfully  brought  about.  Should  your  neighbour  have  a 
well  with  a  good  supply,  and  you  wish  to  spite  him,  or  to  spoil 
his  business,  all  that  is  needful  would  be  to  put  down  a  bore  to 
the  source  of  supply,  and  to  pour  some  poison  down  it  I  This 
matter,  I  believe,  was  noticed  by  one  of  the  Plaintiff's  counsel. 
Perhaps,  however,  in  such  a  case,  or  in  one  where  sewage  con- 
taining typhoid  or  choleraic  evacuations  was  knowingly  poured 
into  a  well,  so  as  to  foul  a  neighbouring  one,  the  offender 
might  be  convicted  of  manslaughter,  in  a  criminal  case,  though 
(under  Mr.  Justice  Pearson's  judgment)  he  would  get  the  best 
of  a  merely  civil  action  I  This  would  certainly  be  a  somewhat 
anomalous  state  of  things,  even  as  regards  English  law  I 

So  many  towns,  institutions,  and  manufactories  now  get 
their  water-supply  by  wells  in  the  Chalk,  and  in  other  great 
water-bearing  beds,  that  the  result  of  such  a  judgment  passing 
unchallengea  would  have  been  most  serious.  It  M'ould  possibly 
indeed  have  been  a  great  check  to  enterprise  in  that  direction, 
as  water  thus  got,  perhaps  at  great  expense,  miffht  at  any  time 
be  made  worse  than  that  got  from  streams  which  are  more  or 
less  contaminated. 

The  Plaintiff,  however,  was  advised  to  take  the  case  to  the 
Court  of  Appeal,  and  all  folk  interested  in  the  getting  of  pure 
water  should  thank  the  Master  of  the  Rolls,  and  the  Lords 
Justices  Cotton  and  Lindley,  for  unanimously  overruling  the 
judgment  of  the  court  below,  as  thev  did  in  February,  18o5. 

The  Master  of  the  Rolls  holds  tfcat  "  although  nobody  has 
any  property  in  the  common  reservoir  or  source  [of  underground 
water],  yet  everybody  has  a  right  to  appropriate  it  in  its  natural 
state,  and  no  one  of  those  who  have  a  right  to  appropriate  it 
has  a  right  to  contaminate  that  natural  source  so  as  to  prevent 
his  neighbour  from  having  the  full  value  of  his  right  of  appro* 
priation ; "  and  he  goes  on  to  say,  in  answer  to  an  objection  that 
the  water  is  got  by  artificial  means  (pumping),  that  "  however 
he  [the  Plaintiff]  may  appi^opriate  the  water  from  the  common 
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sonrce,  he  has  a  right  to  have  that  common  source  uncontami- 
nated  by  any  act  of  any  other  person."  With  regard  too,  to 
the  question  of  distance,  his  judgment  is  equally  satisfactory ; 
for  he  says  that  **  the  question  does  not  depend  upon  the  parties 
being  what  is  called  contiguous  neighbours.  If  it  can  be  shown 
in  fact  that  the  Defendant  has  •  .  .  fouled  ....  the 
common  source,  it  signifies  not  how  far  the  Plaintiff  is  from  him." 

Lord  Justice  Cotton  draws  attention  to  the  fact  that  the 
Defendant  was  not  using  the  water  from  his  well,  but  only 
putting  filth  down  the  well,  which  does  not  amount  to  using  a 
natural  right,  and  by  so  doing,  he  "  interferes  with  the  exercise 
by  the  Plaintiff  of  a  natural  right  incident  to  the  ownership  of 
his  own  land." 

Lord  Justice  Lindley  remarks  that  the  case  "  really  involves 
the  question  whether  a  person  who  has  a  well  on  his  own  land 
is  at  liberty  to  poison  the  water  which  supplies  that  well  and  a 
large  district  round  about  it.  The  defendant  says  he  has  such 
a  right.  It  is  a  startling  proposition  to  say  the  least  of  it." 
He  adds  that  **  the  right  to  toul  water  is  not  the  same  as  the  right 
to  get  it.  .  .  .  Prima  facie  no  man  has  a  right  to  use  his  own 
land  in  such  a  way  as  to  be  a  nuisance  to  his  neighbour.  .  .  . 
If  a  man  chooses  to  poison  his  own  well,  he  must  take  care  not 
to  poison  waters  which  other  persons  have  a  right  to  use  as 
much  as  himself.  .  .  •  The  right  of  a  man  to  get  water  from 
his  well  is  to  get  the  water  as  nature  supplies  it." 

As  a  geologist,  much  interested  in  the  question  of  water- 
supply  from  underground  sources,  it  was  with  a  feeling  of  great 
relief  that  I  heard  of  the  view  of  this  case  taken  by  tlie  Court 
of  Appeal,  and  I  read  the  full  report  of  the  judgments  (from 
which  the  above  quotations  have  been  made)  with  much  plea- 
sure. I  am  inclined  to  think,  indeed,  that  Mr.  Justice  Pearson, 
albeit  he  seems  to  hold  strongly  to  the  opinion  that  this  is  a 
free  country,  may  feel  relieved  rather  than  grieved  at  the  re- 
versal of  his  decision.  Had  it  been  upheld,  tnere  would  clearly 
have  been  great  need  of  a  little  law-making. 

Althougn  all  sanitarians  must  be  glad  at  the  final  decision  in 
this  case, — ^for  it  will  not  be  carried  to  the  House  of  Lords, — 
yet  it  seems  imfortunate  that  the  privilege  of  bringing  up  so 
important  a  matter  for  settlement  should  have  fallen  to  indi- 
viduals instead  of  to  corporations  or  to  companies,  on  whom  the 
expense  would  have  more  fairly  fallen.  It  may  be  but  a  poor 
consolation  to  both  Plaintiff  and  Defendant,  that  their  names 
will  become  famous,  like  those  of  Chasemore  and  Richards,  from 
the  case  of  Ballard  v.  Tomlinson  being  one  that  is  likely  to  be 
quoted  for  many  years,  as  giving  a  most  important  decision  in 
tne  law  of  water-supply  from  wells. 
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Whilst  it  was  decided,  in  the  earlier  case,  that  every  owner 
has  the  right  to  draw  underground  water  to  an  unlimited  extent, 
the  decision  now  noticed  is  to  the  effect  that  no  owner  has  the 
right  to  pollute  a  source  of  water-supply  common  to  his  own  and 
other  wells.  Whatever  may  be  the  fate  of  the  former  decision, 
it  is  to  be  hoped  that  the  latter  one  will  never  be  altered. 


W.  Maecet,  M.D.,  F.E.8.  (London),  thought  there  was  but  little 
to  discuss  in  this  paper.  The  whole  question  was  whether  or  not  a 
nuisance  had  been  committed.  If  a  nuisance  had  been  committed, 
the  offender  was  amenable  to  the  law ;  and  he  held  that  just  as  con- 
tamination of  water  by  a  neighbour  above  ground  would  be  ruled  as 
a  nuisance,  such  contamination  below  ground  should  be  considered  in 
the  same  light. 

Prof.  F.  S.  B.  F.  M  Chaumont,  M.D.,  F.E.8.  (Southampton), 
said  it  would  be  interesting  to  hear  frotn  the  Town  Clerk  whether, 
in  his  opinion,  this  decision  would  enable  any  person  to  bring  an  action 
against  his  neighbour  for  having  a  porous  cssspool  which  fouls  the 
earth  and  probably  the  water. 

Captain  Douglas  Galtow,  E.E.,  C.B.,  F.ES.  (London),  observed 
that  at  Gravesend  the  people  had  long  been  in  the  habit  of  making 
excavations  in  the  chalk  for  cesspits.  The  advantage  of  the  system 
was  said  to  be  that  they  never  needed  cleaning  out ;  but  after  this 
had  been  going  on  for  fifty  years,  it  was  now  discovered  that  injury 
was  being  done  to  the'  water  supply. 


On  ^^  Hygienic  Analysis^'  by  Chables  E.  Cassal,  F.LC.Exam., 
r.(5.S.,  PubHc  Analyst  for  Kensington,  Senior  Demon- 
strator, Department  of  Hygiene,  University  College, 

The  relation  of  the  public  analyst  to  the  public  health  is  as 
yet  but  imperfectly  understood.  People  have  a  vague  kind  of 
idea  that  there  are  such  persons  as  public  analysts  in  existence^ 
and  that  the  magnitude  of  the  fees  to  be  paid  to  them  for 
''  analysing"  is  out  of  all  proportion  to  the  value  of  their  work, 
«M)nsi(lerinir  the  extreme  ease  with  which  they  ought  to  be  able 
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to  tell  at  a  glance  tbe  exact  composition  of  any  and  everything 
that  may  be  submitted  to  them.  And  it  is  not  the  generfu 
public  only,  for  numbers  even  of  those  who  have  had  some  sort 
of  scientific  teaching  are  very  much  at  sea  as  to  vrhat  the  public 
analyst  can  and  ought  to  do ;  while  there  are  others  who,  because 
at  one  time  they  have  had  a  three  months'  more  or  less  imper- 
fect course  of  teacing  in  some  laboratory,  or  in  a  chemist's  shop, 
consider  themselves  amply  qualified  to  pronounce  upon  the 
purity  of  water  or  milk,  and  to  give  decisive  certificates  in  other 
equally  important  matters.  Of  this,  indeed,  there  are  very 
numerous  instances,  especially  in  regard  to  water,  milk,  and  to 
the  detection  of  arsenic  in  wall  papers.  Waters  are  sent  to  the 
local  chemist — even  in  London — a  man  generally  possessed  of 
the  most  hazy  ideas  of  analytical  chemistry  in  general,  and  no 
ideas  whatever  on  water  analysis  in  particular ;  or,  again,  they 
may  be  sent  to  the  doctor,  in  some  cases  the  chemist  and  the 
doctor  know  enough  to  send  the  samples  on  to  an  analyst  of  re- 
pute, with  some  pretension  to  the  title  of  chemist ;  in  some  rare 
Instances  they  know  enough  by  practice  and  experience  to  make 
a  fairly  satisfactory  analysis,  and  to  give  a  proper  report  them- 
selves ;  in  others  they  proceed  to  "  examine  "  the  water,  and 
five  a  report,  when  they  are  totally  unqualified  in  every  way  to 
o  so.  I  know  of  instances  in  which  a  water,  havinebeen  thus 
examined,  a  report  has  been  received  as  follows :— "This  water 
is  one  of  second-rate  quality;"  and  again,  *^This  water  may 
produce  typhoid  fever  ' — fee,  two  guineas.  The  number  of 
instances  in  which  waters  are  passed  as  fit  for  use  on  utterly 
insufficient  evidence  is  very  great,  and  has  served  largely  to  bring 
discredit  upon  water  analysis  and  water  analysts,  who  in  this 
respect  suffer  to  a  great  extent  for  the  sins  of  those  who  are 
utterly  unfit  to  deal  with  the  subject.  Again,  with  regard  to 
milk :  the  lactometer,  a  most  misleading  instrument,  is  used  by 
milkmen  to  demonstrate  the  undoctorea  condition  of  their  com- 
modity, and  is  believed  in  by  the  public.  It  is  used  by  the  wary 
householder  when  he  imagines  that  there  is  a  suspicious  blueness 
or  want  of  richness  about  his  milk — an  apparent  want  of  rich- 
ness which  not  unf requently  occurs  when  tne  milkman  has  not 
put  enough  annatto  into  the  sample  to  give  it  a  slight  yellowish 
tint,  and  it  is  used  by  the  amateur  analyst  as  the  experiment 
on  which  to  base  his  report.  With  regard  to  the  testing  of 
wall  papers  and  other  materials  for  arsenic,  mistakes  are  ex- 
tremely common  when  the  work  is  undertaken  by  the  unqualified, 
some  care  and  judgment  being  required,  and  especially  great 
purity  of  chemicals :  papers  perfectly  free  from  arsenic  being 
reported  as  "highly  arsenical,"  and  arsenical  papers  being 
franked  as  perfectly  safe. 

s 
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The  fact  is,  that  the  delicate  processes  of  analytical  chemistry 
should  never  be  undertaken  by  those  who  have  not  had  a  fuU 
and  thorough  training,  and  who  cannot  show  that  this  has  been 
the  case.  The  title  "Public  Analyst"  is  very  properly  re- 
stricted by  law  to  those  only  who  hold  a  public  appointment 
under  the  Act,  although  it  is  unjustifiably  used  by  others. 
Analyses  should  no  more  be  undertaken  by  the  partially  trained 
than  cases  of  disease  should  be  treated  by  quacks.  I  have  no 
sympathy  whatever  with  those  excellent  people  who  are  so 
anxious  that  the  public  at  large  should  test  their  water,  milk, 
bread,  butter,  coflFee,  wine,  wall  papers,  and  all  the  rest  for 
themselves,  for  while  positive  results  may  be  valuable,  negative 
ones — which  are  the  more  frequent — ^simply  produce  a  most 
dangerous  state  of  false  security. 

Under  the  provisions  of  the  Sale  of  Food  and  Drugs  Act^  1875, 
the  public  analyst,  in  his  official  capacity,  is  concerned  merely 
with  the  examination  of  food  and  drugs,  water  analysis  and  poison 
cases  not  being  included.  On  the  continent  somewhat  better 
provision  is  made  in  this  respect.  For  instance,  soaps  of  im- 
proper composition,  papers,  and  other  articles  containing  poison- 
ous colouring  matters,  and  patent  medicines,  are  liable  to 
seizure  and  to  condemnation,  and  their  vendors  to  punishment. 

Hygienic  Analysis  comprises  the  examination  by  chemical, 
microscopical,  and  other  means,  of  all  articles  which  may  have 
some  di^ct  or  indirect  bearing  on  health.  The  analysis  of 
water  and  sewage,  of  air,  of  food,  of  constructive  and  decora- 
tive materials,  of  clothing  materials,  of  various  soils,  and  the 
examination  of  filters  and  the  so-called — falsely  so-called — 
"  disinfectants,"  forms  the  principal  part  of  such  work,  and 
there  can,  I  think,  be  no  doubt  that  legislation  is  urgently 
required  to  .place  as  many  articles  as  possible  under  the  same 
conditions  as  those  obtaining  in  regard  to  food  and  drugs ;  that 
is,  that  they  shall  be  made  liable  to  seizure  and  to  examination 
by  the  public  analyst ;  and  I  should  Hke,  by  the  way,  to  state 
my  conviction  that  no  sanitary  inspection  of  a  house  or  place 
can  be  considered  satisfactory  or  complete  without  an  analytical 
examination  of  the  water  supply,  of  wall  papers,  of  paints,  and 
so  on. 

It  is  well  known  that  since  the  passing  of  the  Public  Health 
Act,  and  the  Sale  of  Food  and  Drugs  Act,  the  adulteration  of 
food  has  largely  decreased,  in  spite  of  all  the  legal  quibbles 
which  have  been  used  to  enable  defendants  to  evade  the  law — 
in  spite  of  the  fact  that  the  use  made  of  the  Act  has  been 
so  restricted  through  the  wilful  apathy  of  so  many  interested 
local  authorities — and  in  spite  of  the  absurdly  inadequate  pun- 
ishments inflicted  for  proved  offences.    Adulteration  has  de- 
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creased,  but  it  is  still  enormously  extensive,  and  the  adulterators 
are  becoming  more  scientific  every  day.  The  condition  of  things 
in  a  town  where  the  authorities  make  the  Act  a  dead  letter, 
would,  if  revealed,  be  highly  interesting  to  the  inhabitants, 
at  any  rate  to  those  inhabitants  who  were  sufficiently  intelligent. 
The  smallness  of  the  fines  which  are  as  a  rule  inflicted  is  a 
direct  incentive  to  adulteration.  Where  is  the  use  of  fining  a 
man  who  has  sold  milk  adulterated  with  20  or  30  per  cent,  of 
water  such  sums  as  10s.  or  £1 1  But  this  will  no  doubt  continue 
to  be  the  case  until  people  generally,  and,  ultimately  magis- 
trates, succeed  in  comprehending  that  such  a  thing  as  milk 
adulteration  is  not  merely  a  mild  fraud,  but  is  a  direct  attack 
upon  the  health,  and,  in  the  case  of  young  children,  even  the 
lives  of  the  community. 

As  regards  the  hygienic  analysis  of  air,  the  knowledge  of  the 
normal  condition  of  the  air  of  a  town,  a  large  institution,  or  a 
factory,  is  evidently  a  matter  of  great  importance,  and  the 
hygienic  analysis  of  air,  when  properly  carried  out,  is  qidte 
capable  of  coping  with  the  problem.  But  it  is  a  decidedly  deli- 
cate matter,  and  requires  time  and  trouble  to  obtain  definite 
and  valuable  results.  The  various  easy  tests  proposed,  such  as 
the  household  test  for  excess  of  carbonic  acid  devised  by  Dr. 
Angus  Smith,  and  the  graduation  of  the  stuffiness  of  a  place 
by  an  educated  nose,  have  not  in  reality  a  very  extended  use, 
nor  are  they  capable  of  invariably  3rielding  certain  and  satis- 
factory results,  although  in  exceptional  cases  they  are  no  doubt 
valuable.  The  analysis  of  air  for  sanitary  purposes  is  only 
really  valuable  when  it  is  carried  out  by  specially  skilled  hands, 
and  with  proper  and  complete  apparatus,  the  chief  points  in  the 
analysis,  the  determination  of  tne  exact  quantity  of  carbonic 
acid  present,  the  increase  of  this  gas  being  proportional  to  the 
degree  of  foul  organic  pollution^  and  forming  the  easiest  and 
most  certain  measure  of  the  latter  in  the  present  state  of  our 
knowledge;  and  the  microscopic  examination  of  the  sediment 
obtained  by  passing  a  large  quantity  of  the  air  through  an  ap- 
paratus, whereby  the  suspended  matters  are  caught  in  a  drop  of 
glycerine  on  a  glass  slide,  or  by  some  such  means,  are  processes 
wnich  require  great  care  and  numerous  precautions. 

Water  analysis  for  sanitary  purposes  is  a  subject  upon  which 
there  exists  a  most  extraordinary  amount  of  misconception. 
There  are  a  great  number  of  fallacies  current  upon  it,  not  merely 
in  the  public  mind,  but  even  among  those  who  are  profession- 
ally engaged  in  the  making  of  analyses.  It  is  one  of  the 
sanitarian  s  most  valuable  weapons  when  it  is  properly  carried 
out,  but  it  is  a  source  of  danger  when  this  is  not  aone.  Many 
people  are  foolish  enough  to  think  that  when  a  water  has  been 
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^^  analysed  "  it  has  thereby  received  a  kind  of  insurance  against 
subsequent  pollution,  and  there  are  others  who  imagine  that 
sanitary  scientists  are  all  wrong  about  water,  that  the  drinking 
of  sewage  is  rather  beneficial  than  otherwise,  and  that  therefore 
the  sanitary  analysis  of  water,  like  many  other  sanitary  things, 
is  de  trap.  I  am  acouainted  with  a  country  general  practitioner 
of  the  old  school,  wno  was  the  happy  proprietor  of  a  well,  the 
water  of  which  was  grossly  poUutea  bya  cesspool  placed,  as  is 
usually  the  case,  close  to  the  well.  That  water  contained  as 
much  as  20  grains  of  chlorine  in  the  gallon,  derived  almost 
entirely  from  sewage  pollution.  He  was  in  the  habit  of 
making  up  the  mixtures  for  his  patients  with  this  water,  and 
used  to  say  that  they  thrived  on  it  well.  What  can  you  expect 
from  the  public  when  such  notions  exist  among  professional 
men? 

It  has  been  of  late  very  frequently  remarked  by  some  profes- 
sional journals  that  water  analysis,  as  at  present  practised,  is  ^'  no 
use  "  when  the  question  of  infection  is  under  consideration.  No 
greater  fallacy  exists.  Water  analyses,  when  they  are  complete, 
are  perfectly  capable  of  dealing  with  all  probable  cases.  Partial 
analyses  are  worse  than  useless ;  and  people  who  work  by  mie 
of  thumb,  and  those  who  form  their  opinions  upon  the  deter- 
mination of  any  single  constituent  of  a  water — as  many  still 
unfortunately  do— are  those  who  bring  discredit  upon  water 
analysis,  ana  make  such  statements  as  those  above  quoted 
possible. 

It  is  chieay  on  the  authorily  of  a  report  of  some  experiments 
carried  out  under  the  auspices  of  the  Local  Government  Board, 
and  published  in  the  11th  annual  report  of  the  medical  officer, 
that  such  statements  are  made  by  those  who  are  evidently 
incapable  of  understanding  the  experiments  in  question,  and 
especially  the  tremendous  fallacies  which  underlie  them,  and 
the  utterly  erroneous  conclusions  drawn  from  them.  It  must  cer- 
tainly be  admitted  that  cases  might  occur  where  infective  matter 
was  present  in  a  water  to  such  a  small  extent  as  to  be  beyond 
the  reach  of  any  anal}i:ical  process ;  but  I  altogether  deny  that 
there  are  any  proved  cases  of  the  kind  on  record,  and  I  contend 
that  no  case  whatever  can  be  cited  where  a  water  having,  on 
undoubted  evidence,  produced  disease  has  on  a  subsequent 
t/iorough  analysis  been  reported  as  pure.  There  is  a  criticism 
on  the  report  above  referred  to  in  last  year's  transactions  of 
the  Medical  Officers  of  Health  Society,  by  my  friend  Dr.  White- 
legge,  the  Medical  Officer  of  Health  for  Nottingham,  and 
myself,  and  we  shall  be  glad  to  find  these  criticisms  combated 
by  those  who  uphold  the  opposite  view.  This  has  not  yet  been 
done. 
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In  connection  with  milk  analysis,  I  should  like  to  point  out 
the  desirability  of  the  making  of  full  analyses  by  competent 
persons.  No  analysis  can  be  considered  satisfactory  unless 
quantitatiye  determinations  of  the  total  solid  matter,  the  fat, 
the  ash,  and  also  a  microscopic  examination  have  been  made. 
I  have  just  recently  seen  in  a  well-known  and  most  valuable 
journal  a  short  paragraph  on  milk  adulteration,  which  com- 
mences by  saying  that  "  to  distinguish  between  the  water  of 
the  milk  and  that  added  to  it  by  the  milkman  is  a  problem 
hitherto  unsolved;"  the  paragraph  then  goes  on  to  give  an 
account  of  a  test  proposed  by  a  Mr.  Uffelmann,  which  is  based 
on  a  reaction  for  nitrates,  which  will  be  successful  with  '*  two 
drops  of  'ordinary  drinking  water."  This  gentleman  considers  that 
if  he  obtains  his  reaction  it  is  a  proof  of  adulteration  (  1 )  ;  and, 
to  quote  again,  "that  we  here  have  a  positive  evidence,"  because 
nitrates,  according  to  him,  are  present  in  some  proportion  in 
nearly  all  waters.  I  mention  this  paragraph,  bristling  as  it 
does  with  the  most  palpable  absurdities,  as  a  further  instance 
of  the  ignorance  that  prevails,  and  the  nonsense  that  is  pub- 
lished on  hygienic  analysis,  in  quarters  whence  one  might  expect 
better  things. 

If  the  time  at  my  disposal,  or  the  scope  of  this  paper  per- 
mitted, it  would  be  easy  to  point  out  still  more  fully  how  direct 
is  the  bearing  of  properly  conducted  analytical  work  on  the 
public  health.  In  a  recent  case  where  I  certified  a  sample  of 
mustard  to  be  adulterated  with  25  per  cent,  of  flour  and  some 
turmeric,  an  inquiry  was  made  as  to  how  much  flour  I  would 
allow  in  mustard — apparently  with  the  idea  that  mustard  and 
flour  ought  to  be  sold  together,  and  evidently  without  any  notion 
that  even  here  there  is  a  danger.  It  may  seem  absurd  at  first 
sight  to  some,  though  surely  not  to  any  in  this  audience,  but 
such  things  as  mustard  plaisters  are  frequently  wanted  in  pases 
of  emergency,  and  the  result  is  not  likely  to  be  satisfactory  if, 
instead  of  a  mustard  blister  you  simply  apply  a  mass  of  dough. 
Pepper,  again,  is  an  article  which  has  been  subjected  to  the 
grossest  adulteration— especially  black  pepper.  If  I  find  a  black 
pepper  to  contain  much  more  than  7  per  cent,  of  total  mineral 
matter  I  advise  a  prosecution.  The  defence  set  up  as  a  rule  is 
that  the  pepper  has  been  kept  in  a  bag  or  drawer,  and  that  in 
course  of  time  the  adhering  mineral  matter — clay  and  sand — 
have  been  shaken  down.  This,  of  course,  is  negligence,  and  the 
public  must  be  protected  for  obvious  reasons  irom  buying  and 
eating  clay  and  sand  instead  of  pepper.  Although  the  actual 
quantity  taken  is  small,  it  is  easy  to  show  that  small  amounts 
may  play  a  very  great  part  in  the  health  of  the  individual. 
Instances  might  be  multiplied.    I  would  merely  just  mention 
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two  more,  viz.,  those  furnished  by  the  so-called  "disinfectants" 
and  by  the  "  dyes  "  used  for  clothing.  The  greatest  ignorance 
again  prevails  about  these  matters.  As  regaras  the  former  the 
public  are  deluded  by  lying  advertisements  as  to  the  value  of  vari- 
ous nostrums  for  disinfection ;  and  as  to  the  dyes,  cheap  cloth- 
ing, and,  for  the  matter  of  that,  dear  clothing  too,  is  loaded  with 
dyes  that  are  not  fa^t — which  evaporate  easily  by  the  warmth 
of  the  body,  and  to  the  deleterious  effects  of  which  there  are 
many  persons  who  are  peculiarly  susceptible. 

In  the  district  of  Kensington  the  minimum  number  of  sam- 
ples to  be  examined  per  annum  by  the  Public  Analyst,  was 
recently  fixed  at  500,  and  the  local  authority  is  most  anxious 
to  apply  the  Act  as  its  framers  intended  that  it  should  be  ap- 
pliecl.  I  venture  to  express  the  hope  that  more  local  authorities 
throughout  the  country  mav,  before  long,  be  imbued  with  some 
such  spirit  as  this — that  they  will  understand  that  it  is  their 
duty  to  apply  the  Acts  for  the  prevention  of  adulteration  to 
their  fullest  extent,  and,  indeed,  to  demand  an  extension  of 
legislation  to  apply  to  those  articles  which  are  at  present  un- 
touched by  the  public  analyst,  in  the  interests  of  the  comma- 
nities  which  they  serve  and  of  the  pujblic  at  large. 


Db.  W.  Mabcbt,  F.B.S.  (London),  urged  the  importance,  in 
of  doubt,  of  having  a  thorough  analysis  of  water,  including  its 
examination  for  bacilli,  made  by  a  capable  analyst,  and  instanced  the 
experience  of  the  town  of  Qeneva,  where  such  examination  and  the 
subsequent  steps  taken  had  so  far  checked  the  recurrence  of  epidemics 
of  typhoid  fever. 

Mr.  F.  T.  MoTT  (Leicester)  said  there  was  no  doubt  as  to  the 
importance  of  analysis  for  the  detection  of  food  adulteration,  but 
contended  that  there  should  be  a  limit  to  legislation  in  this  direction. 
By  too  much  protection  of  this  sort  the  people  might  become  intel- 
lectually pauperised,  and  neglect  altogether  to  exercise  their  own 
common  sense.  The  law  should  protect  the  public  against  anj 
injurious  adulteration,  and  against  adulteration  which  ordinary  com- 
mon sense  could  not  detect ;  in  all  other  respects  they  should  be  left 
to  judge  for  themselves.  Some  people  liked  potatoe  flour  in  bread. 
Mustard  adulterated  with  flour  was  not  injurious,  and  anyone  could 
tell  whether  sugar  was  adulterated  with  sand. 

Capt.  Douglas  Galtok,  C.B.,  F.B.S.  (London),  thought  very  few 
would  agree  with  the   last   speaker.    What  they   contended  for 
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was  that  the  pablic  should  know  whether  they  were  getting  the 
genuine  article  or  an  adulterated  imitation.  He  fully  agreed  with 
Mr.  Cassal  as  to  the  uselessness  of  incomplete  water  fmaljses,  many 
of  which  were  misleading  and  absurd. 


Dr.  B.  A.  Whitelsggb  (Nottingham)  pointed  out  that  private 
individuals  presented  very  few  articles  for  examination  by  the  Public 
Analyst  under  the  Act,  which  seemed  to  be  very  little  known  to 
the  general  public.  Analyses  of  adulterated  foods  were  almost 
always  made  at  the  instance  of  the  public  authorities.  It  would  be 
very  difficult  to  draw  the  line,  as  suggested,  between  adulterations 
which  were  injurious  and  those  which  were  not.  In  most  cases  the 
penalty  was  to  be  regarded  as  inflicted  on  account  of  the  fraud,  not 
of  any  definite  injury  to  the  consumer.  Since  the  number  of  samples 
taken  of  any  article  must  necessarily  be  few,  it  was  clearly  the  duty 
of  the  magistrate  to  impose  substantial  penalties  where  adulteration 
was  proved,  in  order  to  act  as  a  deterrent  to  others.  Unfortunately 
this  was  not  always  the  case.  It  would  be  interesting  to  watch  the 
Parisian  experiment  of  allowing  the  public  to  bring  articles  to  the 
Municipal  Laboratory  for  analysis. 


Mr.  G.  J.  Sthonb,  F.B.S.  (London),  said  there  was  another  Parisian 
practice  he  should  like  to  see  adopted  in  this  country.  In  any  case 
where  adulteration  was  detected,  the  offending  trader  was  not  only 
condemned  to  the  payment  of  a  heavy  fine,  but  was  bound  to  put  a 
placard  about  a  foot  and  a  half  square  in  his  shop  window,  announcing 
what  he  bad  been  doing  and  what  punishment  nad  been  inflicted. 


Alderman  Paget  (Leicester)  said  the  practice  of  the  Sanitary 
Committee  in  Leicester  for  water  analysis  was  as  follows :  An 
analysis  was  made  of  the  water  obtained  from  the  wells  sunk  outside 
the  town,  free  from  any  possible  sewage  contamination,  and  therefore 
presenting  the  natural  qualities  of  the  unpolluted  water  of  the  district. 
This  analysis  is  taken  as  a  standard  with  which  an  analysis  of  the 
water  from  a  suspected  well  is  compared ;  and  the  amount  of  pollution 
shown  to  exist  determines  whether  or  not  the  well  should  be  closed. 


Mr.  G.  E.  Cassal  (London), in  reply,  said  no  analyst  was  in  a  posi- 
tion to  report  on  the  quality  of  water  until  he  had  made  as  complete  an 
analysis  as  possible,  together  with  a  careful  microscopical  examina- 
tion. In  a  Sanitary  Congress  he  should  have  thought  it  unnecessary 
to  insist  upon  the  desirability  of  not  allowing  adulterated  articles  to 
be  sold.  The  amount  of  information  a  man  would  obtain  by  the 
exercise  of  '*  ordinary  common  sense,"  would  be  very  small  indeed 
in  the  examination  of  food  or  of  anything  else.  Taking  the  case  of 
sugar  and  sand  for  example,  as  it  had  been  alluded  to — although  the 
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sanding  of  sugar  was  a  thing  of  the  past — ^it  was  quite  possible  that  a 
person  might  detect  the  presence  of  fiftj  per  cent,  of  sand  in  sugar  hj 
means  of  his  '^'ordinary  common  sense,"  but  he  would  be  utterly 
unable  to  detect  five  per  cent.,  without  some  knowledge  of  analytical 
methods.  The  adulteration  of  mustard  with  flour  became  a  very 
serious  thing  in  the  case  of  a  mustard  plaister  suddenly  required,  and 
might  involve  the  balance  of  life  or  death.  Milk  adulterated  with 
water,  or  deprived  of  a  portion  of  its  fat,  was  highly  injurioos  to 
children — ^and  it  should  be  remembered  that  the  water  used  for 
adulteration  was  not  always  clean — and  that  in  consequence  such  milk 
had  been  the  cause  of  outbreaks  of  disease  over  and  over  again.  It 
was  to  be  deeply  regretted  that  those  who  were  charged  with  the 
administration  of  the  law  did  not  seem  to  understand  that  milk 
adulteration  was  not  a  mild  offence,  but  was  in  reality  a  serious 
crime,  and  should  be  punished  with  great  severity.  The  fines  inflicted 
were  absurdly  inadequate.  A  fine  of  £50  was  not  at  all  too  great 
for  putting  say  20  per  cent,  of  water  in  milk,  and  when  a  person  had 
been  convicted  more  than  once,  a  term  of  imprisonment,  without  the 
option  of  a  fine,  should  be  inflicted. 

Not  only  was  a  much  greater  extension  of  the  Act  absolutely 
required,  but  it  was  necessary  that  local  authorities  generally  should 
appreciate  their  duty  to  those  whom  they  represented  better  than 
they  did  at  present :  by  the  appointment  of  duly  qualified  analysts,  by 
taking  care  that  a  large  number  of  samples  should  be  seized  and 
analyzed,  and  that  prosecutions  should  be  instituted  and  carried 
through ;  for  at  the  present  time,  except  in  rare  instances,  the  Act 
was  not  properly  earned  out — being,  in  fact,  in  most  places,  practically 
a  dead  letter,  and  the  public  were  not  protected  as  they  should  be. 


On  ^^  The  use  of  Sodium  Alumvnatt  for  Softening  and  Purifying 
hard  and  impure  Watery  Deodorising  and  precipitating 
Sewage^  waste  water  from  factories^  ^c,  by  F.  M^wbul 
Ltte,  F.C.S.,  F.LO- 

ACOORDING  to  Eoscoe,  the  formula  for  the  above  salt  is  Nat 
Alt  O4  (atomic  weight  165)  and  although  other  authorities 
give  different  formulas,  that  of  Koscoe  may  be  assumed  to  be 
correct,  as  this  formula  also  agrees  vnth  the  percentage  composi- 
tion of  the  soluble  portion  of  the  salt  given  bj  Unverdorben  and 
others. 
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Where  in  solution,  even  in  distilled  water,  it  has  a  tendency 
to  lose  alumina,  and  approach  to  the  composition  Na«  AI4  O9. 
Sodium  Aluminate  is  further  decomposed  by  many  neutral  salts, 
acids,  and  acid  salts;  forming,  in  the  former  case,  insoluble 
aluminates,  and  in  the  latter,  aluminium  hydroxide.  As  an 
example  of  the  first  may  be  cited  the  following : — Nai  Al,  O4 
+  Ca  SO4  =  Ca  Al,  O4  +  Nai  SO4.  I  have  foUowed  Roscoe's 
notation,  though  from  the  reasons  above  stated,  the  other 
formula  is  perhaps  a  better  practical  guide  to  work  by.  I  find 
the  Sodium  Silicate  which  crude  aluminate  contains  is  also  of 
use,  being  decomposed,  and  its  soda  acting  like  Na«  O,  while 
the  Silica  is  precipitated  with  the  lime.  In  this  case,  not  only 
is  the  permanent  nardness  due  to  the  Ca  SO4  or  other  earthy 
salt  destroyed,  but  if  the  water  also  contains  temporary  hardness, 
the  calcium  aluminate  may  be  decomposed,  with  formation  of 
calcium  carbonate  and  aluminium  hydroxide,  which  latter  may 
take  up  much  of  the  organic  matter,  if  any  be  present.  Water 
may  thus  at  one  and  the  same  time  be  freed  from — 

(a)  Permanent  hardness. 

(6)  Temporarv  hardness. 

(c)  Organic  unpurity,  leaving  in  solution  only  Sodium 
Sulphate  in  such  minute  quantities  as  to  be  tasteless,  harmless 
to  health,  and  incapable  of  affecting  even  the  most  delicate 
colours.  The  time  required  for  the  complete  precipitation  of 
the  aluminate  varies  in  different  waters  from  a  few  minutes  to 
several  hours.  In  many  cases  it  is  therefore  advisable  to  use 
some  kind  of  mechanical  filter  or  a  subsidence  machine,  such  as 
the  **  Stanhope  "  purifier.  The  decomposition  of  the  insoluble 
aluminate  is  slow,  and  the  setting  free  aluminium  hydroxide 
only  takes  place  graduaUy  unless  frequent  agitation  be  applied ; 
where  then  the  wAter  is  temporarily  hard,  or  is  contaminated 
with  much  orgamc  matter,  wLre  time  is  an  object  or  where  it 
is  desired  to  retain  unaltered  any  hardness  it  may  possess,  so  as 
not  to  cause  it  to  become  "  flat,"  the  former  process  may  be 
supplemented  by  the  use  of  sodium  aluminate  conjoined  with 
aluminium  sulphate,  as  shown  by  the  following  equation : — 
3  Na,  Al,  O4  +  Al,  (SO4),  18  H,0  =  3  Na,  SO4  +  4  AJ, 
(HO)e  +  6  H,0.  This  formula  is  very  applicable  to  the  puri- 
fication of  sewage,  waste  waters  from  factories,  &c.,  and  it 
shows  considerable  economy  on  any  other  mode  of  producing  a 
precipitate  of  a  given  amount  of  alumina.  Its  advantages 
consist : — 

1.  In  its  economy  over  any  other  process  for  precipitation  by 
the  aluminium  hydroxide,  and 

2.  In  the  comparatively  harmless  nature  and  small  quantity 
of  the  salt  left  in  solution. 
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The  usual  way  of  obtaining  the  hydroxide  is  by  aluminium 
sulphate  and  lime,  or  chalk.  But  the  sulphate  contains,  even  when 

f)ure,  only  15*44°/q  of  alumina  (the  commercial  salt  2  per  cent, 
ess),  whereas  the  sodium  aluminate  contains  from  52^  to  62^**/^ 
(the  crude  aluminate  33  to  40°/^),  so  that  a  very  much  smaller 
quantity  of  the  latter  will  suffice  to  produce  a  given  quantity  of 
the  hydroxide.  Again,  by  using  the  sulphate  with  a  base  of  any 
kind  (other  than  aluminate)  the  quantity  of  salt  left  behind  will 
be  greatly  increased,  and  if  lime  or  chalk  be  used,  it  will  give  to 
the  water  permanent  hardness.  With  regard  to  the  question  of 
cost.  Sodium  aluminate  has  never  been  manufactured  in  Eim- 
land  on  a  large  scale,  so  that  its  price  is  at  present  abnormally 
high,  although  there  is  reason  to  believe  that  it  may  before  long 
fall  considerably. 

As  it  is,  water  can  be  freed  from  10°  of  hardness,  as  well  as 
from  organic  matter  for  Id.  to  2d.  per  1000  gallons.  Practically, 
and  using  the  crude  salt  now  obtainable,  1  grain  per  gallon  may 
be  said  to  destroy  1°  of  hardness. 

Note.— The  2nd,  3rd,  4th,  and  5th  paragraphs  have  been  slightly  altered, 
at  the  Author^s  request,  to  put  the  chemical  reactions  in  hannony  with  what 
really  takes  place,  but  the  final  result  is  the  same  and  continues  unchanged* 


On  **  The  Danger  to  Health  arising  from  Burial  in  Imperishable 
Copns^^  by  the  Rev.  F.  Lawrence,  Vicar  of  Westow, 
Hon.  Sec  Church  of  England  Funeral  Reform  Associa- 
tion. 

Among  the  evils  arising  from  our  ordinary  mode  of  disposing 
of  the  dead  is  that  ot  keeping  as  long  as  possible  that  which 
ought  to  be  buried  as  soon  as  possible.  The  magnitude  of  this 
evil  is  known  only  to  persons  who  move  among  those  whose 
dwelling-place  consists  of  one  room.  The  obvious  remedy  is 
the  provision  of  mortuaries  attached  to  every  burial-place.  But 
a  greater  evil  exists  in  improperlv  burying  the  body  in  an 
imperishable  coffin,  preventing  dissolution,  and  storing  up  human 
remains  in  every  sta^  and  condition  of  decay.  The  Ijancet^ 
in  an  article  headed  ^^  A  Serious  Peril  to  Health,"  alludes 
to  certain  burial-places  as  a  source  of  peril,  both  to  those 
who  officiate  therein  and  to  those  who  dwell  in  the  neigh* 
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bourhood,  while  Sir  Lyon  Playf air,  the  President  of  the  British 
Association,  in  speaking  of  the  soils  of  burial  grounds,  says, 
"  they  are  often  saturated  and  supersaturated  with  animal 
decomposition,"  and  adds,  "  I  have  inspected  many  churchyards 
and  made  reports  on  their  state,  which  even  to  re-read  makes 
me  shudder. '  What  churchyards  have  been,  cemeteries  will 
be,  if  this  evasive  and  unnatural  method  of  burial  continues  to 
be  observed.  For  bodies  to  be  properly  resolved  they  must  be 
buried  in  such  a  way  that  the  earth  may  have  access  to  them.  The 
burying  of  bodies  in  solid  coffins  is  simply  heaping  up  that  which 
destroys  the  soil,  fouls  the  air,  contaminates  the  water-springs, 
and  spreads  the  seeds  of  disease.  It  is  a  mistake  i/o  suppose  that 
wood  decays  in  the  earth.  The  coffins  which  were  buried  more 
than  200  years  ago  in  the  Holbom  Burial  Ground,  were  found 
recently  just  as  they  were  buried,  with  their  contents  in  such  a 
condition  as  to  defy  description,  while  the  surface  had  been 
raised  sixteen  ieet  by  this  mass  of  arrested  and  aggravated 
decomposition.  No  wonder  that  this  accumulation  in  our 
midst  of  vast  masses  of  human  remains,  generating  poisonous 
fluids  and  gases,  should  have  suggested  cremation  as  trie  better 
mode  of  disposing  of  the  dead.  But  three  objections  present 
themselves.  Cremation  ignores  the  fact  that  the  earth  is  the 
most  powerful  disinfectant  known,  and  is  the  natural  destination 
of  all  creatures  that  have  lived  and  then  died.  Cremation 
necessitates  in  everv  case  a  post-mortem  examination,  which  will 
be  costly,  which  will  often  he  perfunctory  and  ineffectual,  and 
which  of  a  certainty  will  pain  the  relatives.  Cremation  facili- 
tates secret  poisoning,  the  evidence  of  which  can  be  found  only 
in  the  body.  Yet  if  the  dead  were  properly  buried,  the  evils 
now  most  justly  complained  of  would  not  exist,  and  the  require- 
ments of  right  feeUng  and  science  would  be  satisfied.  The 
Church's  "Order  for  the  Burial  of  the  Dead"  provides  such. 
Her  use  of  the  words  "corpse,"  "body,"  "earth  to  earth," 
implies  burial  in  the  simplest,  most  speedily  perishable  coffin  in 
the  simple  earth.  As  the  Lancet  put  it,  in  the  article  already 
referred  to,  "  the  coffin  should  be  constructed,  not  with  a  view 
to  its  endurance,  but  to  its  perishability."  This  is  indeed  a 
better,  because  more  natural,  form  of  cremation,  called  by 
Liebig,  Eremacauaisy  slow  cremation,  the  earth  being  in  this 
case  the  crematory.  The  body  is  buried  in  its  own  grave,  in 
well-drained,  dry,  and  porous  soil,  and  there  undergoes,  not  mere 
decay,  but  a  process  of  transformation.  The  earth,  as  earth, 
does  not  affect  the  body,  but  acts  as  the  porous  medium  between 
it  and  the  air  above.  Through  this  superincumbent  earth  the 
air  descends  and  resolves  the  body  into  new  and  harmless 
products,  carbonic  acid  and  ammonia,  which  pass  upwards  in 
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air ;  and  this  process  continues  for  three  or  four  years,  until  at 
last  the  body  nas,  in  a  lower  and  more  immediate  way,  literally 
risen  again  and  become  the  source  of  new  life,  leaving  behind 
it  nothing  but  inorganic  matter,  and  in  a  few  years  after  the 
burial  the  same  earth  is  ready  to  perform  the  same  beneficent 
action  again.  The  well-defined  laws  of  nature  have  been 
observed,  and  sanitary  evils  avoided. 


Dr.  W.  Majicet,  F.B.S.  (London),  said  that  earth  was  no  doubt  a 
very  efficient  disinfectant.  But  they  must  not  forget  Mr.  Darwin's 
famous  paper  on  the  influence  of  worms  bringing  to  the  surface  of 
the  earth  organic  matter  undergoing  decomposition  at  various  depths. 

Mr.  H.  P.  BouLKOis,  M.Inst.C.E.  (Portsmouth),  maintained  that 
pollution  oi  the  earth  must  take  place  wherever  dead  bodies  were 
placed  beneath  the  surface.  The  gases  emanating  therefrom  passed 
into  the  air,  whether  the  decomposition  was  a  rapid  or  a  slow  process. 
There  were  many  cases  in  which  drainage  from  burial  gromids  polluted 
the  streams,  and  he  had  heard  of  a  case  in  which  cattle  were  poisoned 
in  consequence.  From  a  sentimental  point  of  view,  he  had  a  great 
horror  of  the  idea  of  a  person  slowly  decomposing  in  the  earth. 
When  the  spirit  had  left  the  body,  ail  that  was  dear  to  surviving 
friends  was  gone,  and  he  considered  it  would  be  far  better  to  at  once 
place  the  corpse  in  fire,  the  most  purifying  agent  known.  How  long 
a  body  would  remain  in  a  burial  gromid  was  nowadays  uncertain ; 
Land  was  wanted  for  a  railroad,  for  a  new  road,  or  for  an  improve- 
ment of  some  kind,  and  forthwith  the  burial  ground  was  destroyed, 
and  the  graves  desecrated. 

Mr.  F.  T.  MoTT  (Leicester)  admitted  that  the  present  system  of 
burial  was  exceedingly  defective.  The  question  was  how  to  improve 
upon  it  without  outraging  the  feelings  of  the  Hving,  and  without 
creating  any  new  form  of  nuisance.  Theoretically,  there  was  much 
to  be  said  for  cremation,  but  it  would  take  many  years  before  the 
majority  could  be  persuaded  to  allow  beloved  forms  to  be  cast  into 
the  fire  and  burnt  up.  Burial  in  perishable  coffins  in  porous  and 
well-drained  soils,  with  no  fresh  interment  to  take  place  in  the  same 
grave  until  after  the  expiration  of  ten  years,  would  be  a  great  improve- 
ment. He  should  like  to  ask  whether  Mr.  Lawrence  proposed  to 
allow  such  an  interval  to  elapse,  and  also  whether  under  his  system 
the  bones  would  disappear  as  well  as  the  softer  parts  of  the  human 
frame. 

Mr.  J.  B.  EVBEABD  (Leicester)  said  the  decomposition  going  on  in 


DI80UB8IOV.  285 

St.  Pancras  Churchyard,  which  he  noticed  while  engaged  upon  some 
operations  there  in  connection  with  the  Midland  Bailway  extension 
to  London,  some  years  ago,  fully  convinced  him  that  something  must 
be  done  to  improye  the  present  system  of  burial.  He  thought  that 
England  was  not  yet  prepared  for  cremation,  for  reasons  which 
would  commend  themselves  alike  to  medical  men  and  engineers.  Mr. 
Lawrence's  suggestion  to  some  extent  met  the  difficulty. 

Captain  Douglas  Galtok,  B.E.,  C.B.,  D.C.L.,  F.B.S.  (London), 
siud  it  was  a  curious  fact  that  in  the  Franco-Gbrman  war,  in  dis- 
infecting some  of  the  battle  fields,  some  very  interesting  observations 
were  made  as  to  the  effect  of  different  soils  in  assisting  the  decompo- 
sition of  bodies.  It  was  found  that  in  chalk  bodies  disappeared 
altogether  after  a  yearns  interment,  while  in  clay  they  were  almost 
entirely  preserved.  A  large  part  of  England  was  clay,  and  there  was 
no  doubt,  even  adopting  the  plan  suggested  by  Mr.  Lawrence,  bodies 
would  be  preserved  for  a  very  long  time.  The  question  of  cremation 
in  connection  with  those  who  died  in  metropolitan  small-pox  hospitals, 
would  no  doubt  come  up  for  consideration  on  some  future  occasion. 
There  was  one  point  of  the  very  highest  importance  not  touched  upon 
in  the  paper,  and  that  was  the  very  grave  objection  there  was  to 
allowing  the  bodies  of  the  dead  to  remain  amongst  the  living  for  so 
many  days,  as  was  the  custom  in  this  country.  Numerous  mortuaries 
ought  to  be  provided  in  all  towns  and  villages,  and  all  corpses  should 
be  removed  into  them  soon  after  death,  unless  the  bodies  were  sealed 
up  in  lead  coffins. 

Albebicak  Kempson  (Leicester)  remarked  that  an  alteration  in 
the  law  would  be  necessary  for  the  enforcement  of  the  removal  of 
corpses  to  mortuaries.  When  the  Leicester  cemetery  was  first 
opened  a  mortuary  was  provided,  but  it  was  so  little  used  that  in  a 
few  years  it  was  pulled  down.  Agreeing  to  the  necessity  for  an 
improved  system  of  interment,  he  thought  the  country  was  not  yet 
prepared  for  cremation, 

Mr.  G.  J.  Symows,  F.E.S.  (London),  pointed  out  that  the  condition 
which  had  been  demanded,  viz.,  that  a  cemetery  should  be  well- 
drained,  was  a  serious  danger  to  the  water  supply.  As  a  supporter 
of  cremation,  he  had  no  doubt  that  if  people  were  only  acquainted 
with  what  really  went  on  underground  in  the  horrible  work  of  de- 
composition, they  would  all  become  supporters  of  cremation  too. 
One  original  argument  against  cremation  was,  that  it  would  render 
impossible  the  detection  of  poison  in  the  body  in  cases  where  foul 
play  was  suspected.  The  Cremation  Society  had  provided  against 
that,  and  in  cases  of  doubt  held  itself  free  to  decline  to  carry  out  the 
process.  They  already  required  medical  certificates  as  to  the  cause  of 
death  from  more  than  one  medical  man. 

Dr.  B.  A.  Whitelbggb  (Nottingham)  did  not  attach  very  great 
importance  to  the  preservation  of  the  body  for  a  few  weeks  or  months 
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for  the  sake  of  possible  medico-legal  inyestigations  after  interment, 
but  still  he  did  not  think  that  absolute  security  against  foul  play 
could  be  obtained  by  means  of  medical  certificates,  as  suggested. 
Gases  of  poisoning,  for  instance,  were  of  rare  occurrence,  and  as  the 
symptoms  often  closely  resembled  those  of  diseases  which  occurred 
dai]y,  it  was  more  than  probable  that  some  of  the  former  would 
escape  detection,  however  vigilant  a  watch  were  kept.  Burial  in 
solid  wooden  or  leaden  coffins  certainly  needed  reform,  for  the 
present  system  was  bad,  and  the  proposal  to  leave  burial  grounds 
undrained  would  only  make  matters  worse.  While  Mr.  Lawrence's 
plan  was  a  great  improvement,  and  deserved  to  be  warmly  supported 
too  much  was  claimed  for  it  in  one  respect,  viz. :  as  rega^s  the 
asserted  '^  disinfection  "  by  earth.  In  point  of  fact,  earth  was  a  veiy 
poor  disinfectant  indeed,  though  an  excellent  deodorizer.  It  was  now 
generally  recognised  that,  so  far  from  destroying  bacteria  and  their 
products  (which  was  the  true  meaning  of  disinfection),  the  earth  and 
the  subsoil  water  often  played  a  most  important  part  in  the  spread  of 
certain  diseases  by  such  means.  It  was  said  that  it  was  the  natural 
thing  to  restore  the  body  to  the  earth,  and  to  utilise  again  the  elements 
of  which  it  was  composed,  but  the  present  system  of  burial  scarcely 
attempted  to  do  either.  The  question  of  providing  mortuaries 
was  of  great  importance.  They  had  been  established  to  some 
extent  in  Nottingham,  but  the  poor  showed  great  prejudice  against 
them. 

The  Bev.  F.  Lawbei^cb  (York)  in  the  course  of  his  reply,  said 
that  decomposition  of  human  remains  would  depend  very  much  on 
the  nature  of  the  soil  in  which  they  were  interred.  Legislation 
should  be  sought  in  three  particular.  1st.  To  limit  the  period 
during  which  a  body  should  remain  unburied.  2nd.  To  render  it 
illegal  to  place  between  the  body  and  the  earth  anything  that  should 
retard  its  dissolution,  drd.  To  compel  the  directors  of  cemeteries  to 
supply  each  body  with  sufficient  earth  to  ensure  its  speedy  dissolution. 
He  did  not  agree  that  earth  was  not  a  good  disinfectant. 

Dr.  W.  Mabobt,  F.E.S.  (London),  remarked  that  the  earth  sucoess- 
fully  absorbed  noxious  gases,  as  for  example  in  the  case  of  earth- 
closets.  At  the  same  time  there  could  be  no  doubt  whatever  that  the 
body  did  undergo  absolute  putrefaction  after  burial. 
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THE  ESSENTIALS  OF  LOCAL  GOVERNMENT 

REFORM. 


LECTURE   TO  THE   CONGRESS. 

fir  EsNEST  Habt. 

Chaimuui  of  the  National  Health  Society. 


ITEED  AND  IMFOBTANOE   OF   BEFOBM. 

The  question  of  Local  Government  Reform  is  now  by  universal 
consent  looked  upon  as  one  of  the  very  first  matters  to  which 
the  new  Legislature  that  we  are  on  the  eve  of  electing  will 
-^j^  ^^  have  to  bend  its  energies.  To  read  the  comments 
emment  '  which  are  made  upon  the  subject  by  public  men  and 
Befozm  not  in  the  press,  one  might  think  that  it  was  a  matter 
a  new  cry.  ^j^^^^  ^i^^  only  just  come  within  the  range  of 
"  practicalpolitics,"  and  was  now  for  the  first  time  ripe  for 
reiorm.  We  have  so  many  things  to  occupy  our  attention 
now-a-days  that  we  are  apt  to  forget  the  legislative  aspirations 
and  struggles  of  the  past.  I  take  leave,  therefore,  by  way  of 
introduction,  to  remind  you  that  this  is  no  new  subject  on 
which  I  hope  to  engage  vour  attention  to-night.  At  least 
seventeen  years  ago,  withm  my  personal  political  experience, 
local  government  was  quite  as  burning  a  question  as  it  appears 
likely  to  become  now;  and  we  ardent  sanitary  reformers  of 
those  days  were  in  great  hopes  of  the  accomplishment  of  a 
thorough  and  satisfactory  settlement  of  the  very  diBSculties 
under  which  the  nation  is  now,  as  it  was  then,  ignorantly 
sufiFering  with  a  kind  of  fatalistic  idea  that  they  are  insur- 
mountable. The  chaos  of  local  government  was  felt  then,  as 
it  is  now,  to  be  a  primary  obstruction  to  efficient  sanitary  admin- 
istration. There  are  these  differences,  however,  between  the  state 
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of  alFairs  at  the  two  periods :  that  those  whom  the  extravagance 
and  wastefulness  of  our  present  local  administration  affect  most 
immediately  and  closely  will  have  a  far  more  powerful  voice  and 
influence  in  the  forthcoming  elections  than  they  had  in  1868,  and 
that  we  have  had  in  the  meanwhile  a  variety  of  experiments  in 
^* boards''  of  various  kinds — sanitary,  educational,  and  what 
not — ^which  ought  to  have  had  some  useful  lessons  for  us. 

On  the  importance  of  local  self-government  in  the  abstract, 
.        .  it  is  unnecessary  for  me  to  speak  at  any  len^rth. 

Importance      .  „  ...    , .       •',        .,  * .  •  j  ''•       ^ 

of  Looai  All  constitutional  writers  agree  m  considering  it  as 
Seif-goT-  of  high  political  importance.  It  has  indeed  been 
•™™®^^  generally  recognised  as  of  the  essence  of  cor 
national  vigour.  Local  aaministration  is  the  distinguishing 
feature  of  our  government.  The  theory  is,  that  all  that  can  should 
be  done  by  local  authority,  and  that  public  expenditure  should  be 
chiefly  controlled  by  those  who  contribute  to  it.  Whatever 
concerns  the  whole  nation  must  be  dealt  with  nationally,  while 
whatever  concerns  only  a  district  must  be  dealt  with  by  the 
district.  But  local  administration  has  its  drawbacks.  The 
spirit  of  that  self-government,  which  Englishmen  have  always 
vindicated  to  themselves  through  every  developing  period  of 
their  history,  has  led  to  the  growth  of  many  discrepancies  in 
their  institutions,  and  to  many  disconnected  and  even  conflict- 
ing laws.  Imperfect  local  administration  has  been  the  natural 
result. 

The  complications  of  our  present  system  of  local  Govem- 
CompUca-  °^cnt  are  so  numerous  and  tangled  that  few  have 
tions  of  onr  had  the  patience  to  attempt  to  unravel  them.  Every 
P'®"^^^*  one  is  agreed  that  the  system  wants  reform ;  but  the 

"^    ™*  details  to  be  grappled  with  are  so  many  that  the 

majority  find  themselves  unable  to  "see  the  forest  for  the  trees.** 
For  example,  there  are  something  like  700  Acts  of  general  applica- 
tion which  relate  to  local  affairs,  starting  with  the  statute  De 
Ojfficio  Cbrona^om,  passed  in  127 5,  and  ending  forthe  present  with 
the  Housing  of  the  Poor  Act,  1885.  A  number  of  most  excellent 
books  have  lately  been  published  with  the  object  of  enlightening 
people  as  to  what  locsu  government  is,  and  how  it  is  managed. 
From  the  authors  of  all  these  I  have  derived  most  useful  hints 
and  suggestions,  for  which  I  take  the  earliest  opportunity  of 
making  my  cordial  acknowledgments.*  But  most  of  them  do 
not  give  with  the  minuteness  which  is  desirable  a  connected 
statement  of  the  reforms  which  are  necessary  to  make  local 


*  These  books  are,  in  the  order  of  their  publication : — 
1.  "  Local  Government  in  England,"  by  tne  Hon.  George  C.  Brodrick.  One  of 
the  Essays  published  by  the  Ck>bden  Club,  on  "  Local  Government  and  Taxation 
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gOTemment  an  efiBcient  machine ;  and  I  shall  therefore  be  ex- 
cased  if  I  address  my  attention  chiefly  to  the  latter  point,  and 
taking  for  granted  a  knowledge  on  the  part  of  my  auditors  of 
what  local  government  is,  dwell  with  most  insistence  upon  what 
local  government  ought  to  be. 

I  suppose  there  are  few  people  who  will  not  agree  with 
John  Stuart  Mill,  that  the  control  of  all  the  business  of  a 
Oneaotho-  ^o^aMty  should  be  united  under  one  body,  and  one 
xityforoaoh  only.*  This  is  called  the  "ideal  of  the  reformer;" 
^^dot^  but  but  I  see  no  valid  reason  why  it  should  not  be 
*"^  ^''^  carried  into  effect,  save  that  our  methods  of  legis- 
lation are  now  almost  uniformly  scrappy  and  patchy.  As  has 
been  pithily  said  in  one  of  the  works  just  referred  to : — 

"  Almost  all  the  f aUings  of  the  local  administration  may  be  traced  back  to 
the  mode  in  which  it  has  grown  up.  Throughout  the  present  century  new 
social  wants  have  been  multiplying.  Whenever  a  particular  want  became 
so  damorous  that  it  could  no  longer  be  ignored,  the  Legislature  provided 
for  it  as  if  it  were  the  only  want  of  society.  For  almost  every  new  adminis- 
trative function  the  Legislature  has  provided  a  new  area  containing  a  new 
constituency,  who  by  a  new  method  of  election  choose  candidates  who  satisfy 
a  new  qualification,  to  sit  upon  a  new  board,  during  a  new  term,  to  levy  a 
new  rate,  and  to  spend  a  good  deal  of  the  new  revenues  in  paying  new 
officers  and  erecting  new  buildings.  Thus  there  has  been  created,  not  a  sys- 
tem but  a  chaos;  a  chaos  of  areas,  a  chaos  of  elections,  a  chaos  of  authorities, 
a  chaos  of  rates,  a  chaos  of  returns."    ("  Local  Administration,"  page  14.) 

This  jungle  of  institutions  is,  of  course,  firmly  rooted  in  the  soil 
by  vested  interests  of  all  kinds.     Every  petty  board 

^SStaUoDB.  ^^  authority  must  have  its  own  staff  for  the  purposes 
of  its  work,  however  unnecessarily  large  or  expensive 

that  staff  may  be.t      Confusion,  extravagance,  waste  of  time 

power  and  money,   are    the  necessary  outcomes  of  such  a 

system. 


in  the  United  Kingdom."    Oissell  &  Co.,  1882.    [More  as  to  the  history  of  the 
question]. 

2.  "  Local  Ooyemment,"  by  M.  D.  Chalmers,  M.A.  One  of  the  English 
Citizen  Series.    Macmillan  &  Co.,  1882.    [More  as  to  what  it  is]. 

3.  **  An  Outline  of  Local  Oovemment  and  Local  Taxation  in  England  and 
Wales,**  by  R.  S.  Wright  and  H.  Hobhouse.  W.  Maxwell  &  Son,  8,  Bell  Yard, 
1884.    [More  as  to  the  law  on  the  subject]. 

4.  **  Local  Government  and  Taxation,"  by  Wm.  Bathbone,  M.P.,  Albert  Pell, 
M.P.,  and  F.  C.  Montague,  M.A.  One  of  tne  "  Imperial  Parliament"  Series. 
Swan,  Sonnenschein  &  Co.,  1885.  [A  x>opalar  exposition  of  the  whole 
question]. 

*  "  Considerations  on  Bepresentative  Ooyemment."  By  John  Stuart  Mill, 
diapter  xv.    London :  Parker,  Son  &  Bourn,  1861. 

t  The  Census  of  1881  gives  the  number  of  officials  employed  in  the  business 
of  Local  Government  as  53,493 ;  and  the  amount  paid  in  salaries  by  local 
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We  may  start,  therefore,  with  the  truism  that  local  admin* 
iiooai  ad-  istration  must  be  simplified.  This  chaos  of  areas, 
xninistration  and  chaos  of  everything  else,  of  which  we  hear  so 
Iri '^Jf?         much,  must  be  turned  into  cosmos.     We  must  have 

^  a  single   area   for  all  local  business,    administered 

by  one  authority,  elected  on  an  uniform  basis,  and  exercising 
iaentical  powers  all  over  the  country.  Our  local  burdens 
must  be  fairly  apportioned ;  our  rates  must  be  unified ;  and 
the  state  of  our  municipal  finances  must  be  consolidated  and 
kept  under  control.* 

It  is  of  no  practical  moment  to  us  at  this  juncture  to  specu- 
Beasonsfor  ^**®  npon,  or  to  analyse  too  closely,  the  reasons  for  the 
present  in-  indifference  which  has  heretofore  been  manifested 
diftorence  \yy  the  people  at  large  as  to  the  way  in  which  they 
BBto^^  *^^  locally  governed.  Mr.  Rathbone,  M.P.,  an 
liooai  Got-  acknowleaged  master  of  this  difficult  and  complicated 
emment.  subject,  thinks  that  our  system  of  local  government 
has  by  its  own  exceeding  complexity,  been  guarded  from 
criticism  and  condemnation. 

"  So  gradual  in  its  development  that  its  history  could  not  be  fully  given 
without  also  giving  the  whole  political  and  social  history  of  our  country ; 
so  often  amended  that  the  Acts  of  Parliament  relating  thereto  would  compose 
a  very  resjiectable  library ;  so  intricate  that  the  local  taxation  of  this  realm  is 
raised  by  no  less  than  three-and-twenty  distinct  kinds  of  local  authority ; 
yet  so  rudely  constructed  that  to  trace  out  the  relations,  the  powers,  duties, 
and  liabilities  of  the  twenty-three  might  tax  the  best-trained  legal  intellect ; 
so  mysterious  in  its  workings  that  we  might  safely  challenge  the  most 
practised  man  of  business  to  tell  even  the  names  of  the  various  local  bodies 
by  whom  he  is  taxed  and  ruled,  our  Local  Government  has  eluded  the  general 
censure,  because  very  few  of  us  could  spare  time  and  trouble  to  find  out  what 
it  did  or  where  it  resided.  It  has  hitherto  e8cax>ed  the  fate  which  must  at 
length  overtake  every  bad  government,  because  it  was  so  bad  as  scarcely  to 
be  a  government  at  all.  Tet  an  intelligent  and  vigorous  local  administration 
is  of  immeasurable  consequence  to  a  free,  busy,  and  highly-dvilised  country 
like  our  own.'^t 

We  devote  an  enormous  amount  of  our  national  strength  to 
the  task  of  legislating,  and  we  scrutinise  with  rigour  the  grovrth 
of  the  national  estimates.     But  we  allow  our  local  expenditure 

authorities  was  calculated  by  Major  Craigie  in  1877  at  fully  £2,400,000  per 
annum  (Journal  of  the  Statistical  Society,  vol.  xl.,  p.  282.) 

*  It  is  beyond  my  present  purpose  to  compare  the  Local  Qovemment  of 
England  with  that  of  Foreign  countries,  but  a  vast  amoimt  of  valuable  infor- 
mation as  to  foreign  svstems  is  contained  in  the  Cobden  Club  Essays  on 
Local  Government,  published  in  1875  (Cassell  &  Co.).  A  more  popular  account 
will  be  found  in  a  paper  by  Sir  Charles  Dilke,  in  vol.  xxxvii.  of  the  Statistical 
Society's  Journal,  pages  313—321. 

t "  Nineteenth  Century,"  February.  1883. 
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to  increase  without  question  or  inquiry,  for  the  very  sufficient 
reason,  perhaps,  that  none  of  us  can  see  and  grasp  it,  nor  control 
it  if  we  could.  Legislation  need  not  of  necessity  go  on,  but 
administration  must  Inasmuch  as  our  national  health,  our 
national  relief  of  the  distressed,  our  national  education,  our 
national  internal  safety,  are  in  the  hands  of  our  local  governing 

authorities,  the  method  in  which  the  administration 
^^?°^^^  of  such  authorities  is  effected,  and  its  cost,  should 
affects  and  he  matters  of  very  considerable  and  active  interest 
ahooid  there-  to  US  all.  Except,  perhaps,  in  large  and  flourishing 
^OTb^**  boroughs  like  this,  it  is  a  mere  truism  to  say  that 

they  are  not ;  that  the  average  citizen,  bewildered 
by  the  multiple  organisations  which  claim  a  right  to  rule  over 
him,  and  to  exact  toll  from  him,  gives  ap  the  task  of  unravelhng 
the  tangled  skein  of  local  government  as  a  hopelessly  bad  job, 
and  allows  local  administration  to  be  captured  by  people  who 
make  vestries  and  local  boards  the  medium  of  what  is  expres- 
sively termed  on  the  other  side  of  the  Atlantic  "log-rolhng." 
And  as  to  control  of  the  local  finances,  the  ordinary  rate- 
payer, as  Judge  Chalmers  well  observes,  "  looks  on  a  rise  in  his 
rates  in  the  same  way  that  he  looks  at  an  increase  in  his  rainfall. 
Both  are  matters  to  be  grumbled  at,  but  in  neither  case  does  he 
inquire  into  causes,  and  ne  considers  the  one  as  irremediable  as 
the  other." 

This  ought  not  to  be.  We  ought  to  strive  to  attract  the  best 
The  best  intellects  to  the  service  of  the  community,  and  to 
inteUects  make  the  office  of  local  councillor  a  distinction, 
should  be  instead  of,  as  it  is  in  many  parts  of  the  country, 
tidelocai  ser-  something  of  a  reproach.  We  can  only  do  this  by 
vice  of  the  making  the  local  council  important  enough  to  attract 
oomznonitj.  to  it  men  of  the  stamp  we  desire  to  see  upon  the 
board.  There  is  but  small  encouragement  for  a  man  of  parts 
to  sit  upon  a  school  board,  or  highway  board,  or  sanitary  board, 
to  fritter  his  time  away  in  the  discussion  of  petty  details  in 
which  he  takes  little  or  no  interest.  Whereas,  if  all  the 
business  of  a  locality  were  concentrated  in  one  board,  it  would 
be  a  worthy  object  of  citizen  ambition  to  have  a  seat  at  it ;  and 
there  would  be  a  sufficient  variety  of  duties  to  find  for  each 
member  congenial  work  on  one  or  other  of  the  committees  to 
which  the  detail  business  of  necessity  would  have  to  be  confided. 
Trtdninm  for  ^^  these  boards,  too,  men  would  be  trained  for  the 
imperial  larger  bjisiness  of  imperial  government,  and  would 
duties.  come  to  recognise,  what  so  few  of  our  **  machine  " 

politicians  can  be  brought  to  understand,  that  the  other  side 
may  have  some  arguments  that  are  worth  listening  to,  and  some 
ideas  that  are  worth  adoptioiL 


292  LOCAL  GOYEBNHENT  BXFOBM. 

It  is  a  little  fanciful  perhaps,  but  there  is  one  other  aspect 
o  tri  tai  ^^  the  reform  ana  dignifying  of  local  self-govem- 
ixiflnenoe  ment  which  I  think  wants  attention.  No  one  can 
of  the  fail  to  have  been  impressed  with  the  extraordinary 

Metropolis,  centripetal  influence  which  the  Metropolis  has  exerted 
over  the  dwellers  in  the  provinces,  since  the  introduction  of 
railways  and  improved  methods  of  conmiunication.  The  huge 
and  overgrown  province  of  houses  that  we  call  London  attracts 
to  itself  more  and  more  people  year  by  year,  and  tends  to  suck 
the  life-blood  of  the  intellectual  culture  of  provincial  commu- 
nities. There  are  many  reasons  for  this.  One  certainly  is  that 
as  London  arrogates  to  itself  more  and  more  the  dictation  of 
everyone's  life  and  modes  of  thought,  provincial  interests  have 
ceased  to  absorb  those  who  fifty  years  ago  were  content  to  have 
a  share  in  county  business,  or  to  do  their  duty  as  citizens  in 
some  honourable  out  obscure  local  office. 

Now  I  should  like  to  see  the  business  of  local  government 
Beformed  exercising  an  influence  that  should  act  centrifugally 
iiooai  Oov-  2|g  regards  London,  and  restore  to  our  local  councils 
a  oentrifdgai  ^^^  enlightenment  and  interest  which  they  lack  at 
iiifluenoe.  present.  A  statistician  recently  told  us  that  in 
another  36  years  or  so,  the  Metropolis  ana  its  outer  ring  of 
districts  will,  at  the  present  rate  of  progress,  contain  more  than 
seven  millions  of  people*  1  One  is  almost  inclined  to  cry  out 
for  the  re-enactment  of  the  old  statute  of  Queen  Elizabeth 
forbidding  the  further  growth  of  London.  The  struggle  for 
existence  grows  daily  more  and  more  keen;  the  fight  for 
notoriety  and  eminence  more  and  more  intense  and  painful. 
Would  this  latter  not  be  allayed  to  some  extent  if  it  came  to 
be  generally  recognised  that  there  was  dignity  and  profit,  in 
the  right  sense  of  the  word,  attaching  to  the  performance  of 
duties  in  local  Parliaments  as  well  as  in  the  National  Council? 
People  who  in  London  are  nobodies  might  in  the  provinces 
achieve  a  quite  considerable  and  enviable  reputation.  If  the 
present  centripetal  tendency  could  be  turned  into  a  centrifugal 
one,  the  happiest  results  would  arise  for  everybody. 


ABEAS. 

In  proceeding  to  discuss  the  various  directions  which  reform 
should  take,  the  initial  difficulty,  and  I  am  prepared  to  admit 
that  it  is  the  most  formidable  one,  is  that  of  areas,     ftlr. 

*  Mr.  B.  Price  Williams,  C.E.,  Paper  to  the  Statistical  Society,  Jime, 

1885. 
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GK>schen's  oft-repeated  and  now  somewhat  thread-bare  remark 
about  **  the  chaos  of  areas  "  but  feebly  expresses 
^^^'^  the  utter  hopelessness  of  a£Fairs  at  present,  A 
dweller  in  a  town  lives  in  four  kinds  of  districts, 
none  of  which  are  conterminous  (unless  by  accident)  with  any 
one  of  the  others.  He  is  governed  by  six  kinds  of  authorities,  and 
these  authorities  and  their  districts  are  mostly  different  for 
inhabitants  of  different  parts  of  the  same  town.  He  has  to 
pay  at  least  four  kinds  oi  rates,  which  are  not  all  assessed  on 
the  same  principle;  and  he  is  subjected  to  the  burden  of  a 
number  of  debts  charged  on  the  different  areas  which  happen 
to  include  his  house.  There  are  a  variety  of  minor  matters  in 
which  the  district  authorities  and  rates  are  additionally 
multiplied  and  complicated,  concerning  which  I  cannot  now  go 
into  details. 

A  mere  enumeration  of  some  of  the  areas  may  suffice  to 
show  the  complication  at  present  existing.  We  have  the 
Dfji^^2^^  parish,  the  hundred,  and  the  county,  the  two  latter 
kinds  of  being  multiples  of  the  first ;  the  union,  which  is  an 
areas.  ^j.^^    ][jy    itself;    the    urban   sanitary   district    or 

borough,  which  also  corresponds  with  nothing,  and  may  inter- 
sect any  number  of  parishes,  and  even  more  than  one  county ; 
the  highway  district,  and  the  School  Board  district :  to  say 
nothing  of  the  coroners'  districts,  the  petty  sessional  districts, 
and  the  electoral  districts. 

There  is  a  universal  opinion  amongst  those  who  have  had 
occasion  to  examine  the  question  of  areas  in  its  practical  working 
General  *^^*  ^^®  present  system  is  utterly  irrational,  conf us- 
agreement  ing,  and  absurd.  I  could  adduce  any  number  of 
J**°^^-  authorities  to  prove  this  contention,  but  it  is  hardly 
absurd  com-  uecessary.  I  shall  content  myself  with  quoting 
plication  of  what  two  Government  organisations  have  to  say  on 
""*■•  the  subject. 

The  Royal  Sanitary  Commissioners,  in  their  Second  Report 
of  1871,  proposed  (p.  53)  that  sanitary  government  should  be 
committed  to  one  authority  in  every  area,  and  laid  *^  the  utmost 
stress  upon  the  importance  of  taking  every  possible  step 
towards  introducing  coincidence  "  of  area. 

"  Unions,  and  sometimes  even  parishes,  overiapping  county  boundaries ; 
registration  districts  making  incomplete  correspondence  with  them  in 
statistics  of  births  and  deaths;  highway  districts  made  optionally,  and 
irrespectively  of  all  other  areas,  or  coinciding  sometimes  with  one,  sometimes 
with  another;  petty  sessional  divisions  generally  differing  from  all:  cause 
altogether  to  a  country  whose  life  is  self-administration,  probably  the 
maximum  of  embarrassment  and  waste  of  local  government,  and  the  utmost 
loss  of  means  and  effectiveness." 
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The  Census  Commissioners  of  1881  complain  bitterly  both  in 
their  first  and  fourth  reports  of  the  trouble  caused  to  them  and 
to  their  enumerators  by  the  present  chaos  of  boundaries.  They 
observe  :-^ 

"England  and  Wales  have  been  parcelled  out  at  yaiious  times  in  a 
multiplicity  of  ways  for  diverse  purposes ;  and  it  has  often  happened  that, 
when  a  new  parcelling  out  for  some  special  purpose  has  been  in  hand,  those 
entrusted  with  it  have  laid  out  their  new  areas  without  any,  or  with 
insufficient,  regard  to  pre-existing  areas  of  administration.  The  boundaries 
of  civil  and  of  ecclesiastical  parishes,  of  municipal  and  of  parliamentary 
boroughs,  of  urban  and  rural  sanitary  districts,  of  registration  counties  and 
counties  in  the  ordinary  sense,  not  to  mention  numerous  other  sub-divisions 
of  the  country,  overlap  and  intersect  each  other  with  such  complexity,  that 
the  enumerators  and  the  local  registrars  in  a  vast  number  of  cases  failed 
altogether  to  unravel  their  intricacy.  Nor  is  this  to  be  wondered  at,  seeing 
that  often  no  official  or  authoritative  statement  of  the  exact  boundary  of  an 
area  was  procurable." 

The  census  of  1881  shows  that  fourteen  boroughs  (Abing* 
^^^  .  don,  Bristol,  Burton-on-Trent,  Cardigan,  Oxford, 
of  inter-  Peterborough,  Stalybridge,  Stamford,  Stockport, 
section  of  Sudbury,  Tamworth,  Thetford,  Warrington,  Yar- 
"***'  mouth),  and  22  local  board  or  improvement  com- 

missioners' districts,  are  in  more  counties  than  one.  The  num- 
ber of  urban  sanitary  districts  that  intersect  parishes  is  too 
large  to  be  counted  without  much  trouble  and  exploration. 

The  urban  sanitary  district  of  Mossley  comprises  parts  of 
four  registration  sub-districts,  parts  of  four  parishes,  parts  of 
two  unions,  and  parts  of  three  counties,  but  only  parts  of  two 
registration  counties.  The  municipal  city  of  York,  which 
together  with  the  Ainsty  is  included  for  parliamentary  pur- 
poses in  the  North  Riding,  is  included  for  registration  purposes 
m  the  East  Riding,  and  for  all  other  purposes  in  tne  West 
Riding.  The  parliamentary  borough  of  Stoke-upon-Trent  con- 
sists 01  parts  of  six  civil  parishes  and  parts  of  four  unions,  and 
contains  four  municipal  boroughs.  Halifax  registration  district 
contains  one  rural  sanitary  district  and  19  entire  urban  sanitary 
districts,  with  part  of  one  other.  The  boundaries  of  13  of 
these  19  districts  do  not  correspond  to  any  parish  boundaries. 
Bury  registration  district  incluaes  one  rural  sanitary  district, 
and  four  entire  urban  sanitary  districts,  with  parts  of  three 
others.  There  are  in  this  registration  district  12  ciiil  parishes 
or  townships,  and  of  these  only  two  are  not  divided  for  regis- 
tration purposes,  the  other  ten  being  split  up  so  as  to  have 
portions  in  two,  three,  or  more  registration  sub-districts.  More- 
over, each  of  six  of  the  parishes  contributes  parts  to  two  or 
more  sanitary  districts.     The  parish  of  Ashton-under-Lyne|  at 
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the  date  of  the  census,  contributed  parts  to  no  fewer  than  six 
urban  sanitary  districts,  and  to  one  rural  sanitary  district.  It 
also  comprised  three  registration  sub-districts,  and  part  of  a 
fourth.  The  registration  district  of  Crickhowel  contains  one 
rural  sanitary  district,  one  entire  urban  sanitary  district,  and 
parts  of  three  others.  The  remaining  part  of  each  of  these 
three  is  not  only  in  a  different  registration  district,  but  in  a 
different  county. 

Who  can  wonder  at  the  despair  with  which  these  anomalies 
and  intricacies  have  filled  the  hearts  of  our  reformers  ? 
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Simplification  of  area  and  authority  is  therefore  a  cardinal 
necessity.  The  unit  of  area  should  be  the  same  for 
arMto  be  the  *^  local  purposes,  and  larger  areas  should  be  as  far 
suneforali  as  possible  exact  multiples  or  aggregates  of  that 
local  pop-  unit.*  This  is  generally  agreed;  but  as  to  the 
^^^^^^^  proper  unit    to   be   taken,  opinions   differ  widely. 

The  parish  has  been  favoured  by  the  earlier  reformers,  and 
was  indeed  proposed  by  Mr.  Goschen  in  his  Eating 
^"2^*^^  and  Local  Government  Bill  of  1871  as  the  primary 
unit  of  local  administration  in  rural  places.  But 
then,  to  use  his  own  words,  he  "  proposed  to  reconstitute  the 
parish  entirely."  t  Throughout  his  speech  he  spoke  more  or  less 
disparagingly  of  the  parish,  and  apparently  only  adopted  it 
because  it  was  less  objectionable  than  the  poor  law  union.  For 
organisation  this  Bill  provided  a  parochial  board  with  nothing 
very  definite  to  do,  except  that  the  chairman  was  to  be  civS 
head  of  the  parish,  and  vote  in  the  election  of  a  county  financial 
board.  It  left,  without  attempting  a  remedy,  the  confusion  of 
powers,  authorities  and  areas ;  and  it  added  another  authority. 

The  milder  kind  of  reformers  urge  in  favour  of  the  parish 
ArgomentB  ^  ^^^  primary  unit,  that  it  has  a  history ;  that  it 
fbr  the  carries  us  back  a  thousand  years  into  the  past ;  that 

^**'**^  a  certain  sentiment  attaches  to  it  which  its  rejection 

as  the  unit  of  government  would  destroy,  and  last,  and  most 
practically  important,  that  it  comparatively  seldom  overlaps  the 
county  boundary,  and  has  already  been  used  as  the  foundation 
of  areas  and  petty  sessional  divisions. 

*  Second  Report  of  Royal  Sanitary  Commission,  vol.  I.  (C.  281, 1871),  p.  54. 

f  Speech  of  3rd  April,  1871,  on  moving  for  leave  to  bring  in  the  "  Katiug 
and  Local  Government  Bill/'  For  a  full  report  of  this  speech  see  pages  189 
et  seq,^  of  "  Reports  and  Speeches  on  Local  Taxation,"  by  G.  J.  Goscnen,  M.P. 
Macmillan  &  Ck).,  1872. 
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Now  it  is  undoubtedly  the  fact  that  we  can  trace  the  descent 
Argnments  '>^  ^J^^  modem  civil  parish,  through  the  ecclesiastical 
agaiziBttho  parish,  up  to  the  old  Saxon  township.*  Some  in- 
^**'**^  deed  have  carried  its  lineage  still  higher.     But  as  an 

administrative  unit,  the  parish  is  now  of  no  importance  whatever. 
Its  varying  size  and  primitive  organisation  render  it  unfit  for 
efficient  a(£ninistration ;  and  one  dj  one  its  governing  functions 
have  been  taken  from  it  and  transferred  to  others.  Its  only 
administrative  use  at  the  present  day  is  as  the  unit  for  taxation 
and  electoral  purposes ;  all  rates  included  in  the  poor  rate  being 
collected  parochially,  and  the  list  of  voters  for  Parliamentary 
and  Municipal  Elections  being  also  made  out  parochially.  More- 
over, parishes  are  of  all  sizes  and  all  populations.  Their  im- 
portance, as  parishes,  dates  from  the  poor  law  of  Queen 
Elizabeth,  and  still  moi'e  from  the  Settlement  Act  of  Charles 
II. ;  and  they  are  further  entangled  in  the  question  of  ecclesias- 
tical organisation,  which  introduces  further  difficulty.  An  enor- 
mous number  would  for  one  reason  or  another  have  either  to  be 
grouped  together  or  subdivided,  and  in  that  case  where  is  the 
local  sentiment  to  come  in  t 

There  are  many  parishes  with  an  area  of  less  than  50  acres, 
and  many  with  an  area  exceeding  10,000  acres.  There  are  800 
parishes  with  a  population  of  less  than  50  persons,  and  6,000 
parishes  with  a  population  under  300.  On  the  other  hand, 
there  is  a  considerable  number  of  parishes  with  a  population 
exceeding  30,000.  Toxteth  Park  township  contained  109,455 
people  at  the  last  census.  The  average  population  is  about 
1,500,  and  the  greater  number  of  parishes  have  a  population 
varying  between  200  and  1,000.  In  1873  there  were  more  than 
1,300  parishes  which  were  not  contained  in  a  ring  fence  boundary, 
positions  of  parishes  being  intermixed  with  the  lands  of  other 
parishes.  This  number  has  since  been  reduced  under  the  opera- 
tion of  the  Divided  Parishes  Acts  of  1876-9  and  1882,  but 
not  very  materially. 

Again,  Urban  Sanitary  Districts  have  been,  in  a  multitude 
of  instances,  carved  out  of  parishes  without  any  respect  for 
parochial  boundaries.  What  is  to  be  the  status  of  a  parish 
which  has  part  of  its  area  inside  a  borough  and  part  outside  ? 
Another  fatal  objection  is  that  for  most  administrative  purposes 
a  parish  is  too  small.  It  would  be  impossible  to  get  a  sufficient 
number  of  persons  willing  and  qualified  to  attend  properly  to 
local  government  if  every  parish  had  its  separate  governing  body. 


*  For  a  very  inBtructiye  Bummaiy  of  the  early  history  of  our  local  insti- 
tutions, see  Vol.  I.,  of  the  present  Bishop  of  Chester's  learned  *'  Constitutional 
History  of  England."    (Oxford,  1874). 


were 
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Appreciating  these  difficnlties,  other  reformers  have  fastened 
upon  the  Union  as  the  future  primary  unit.  But 
MtiiYun^  here  a^ain,  any  quantity  of  rectification  would  be 
needful  before  we  could  get  uniformity  of  area.  It 
is  generally  felt  that  any  re-casting  oi  our  counties  is  out  of  the 
question.  The  feeling  of  local  sentiment  in  the  case  of  counties 
is  very  strong,  and  the  friendly  rivalry  between  different  parts 
^j^y^^^^  of  the  kingdom  is  very  important  to  be  kept  up.  K 
muBt  be  re-  we  were  dealing  with  an  absolutely  new  country  with 
^•»»»d.  no  history,  we  should  no  doubt  portion  it  out  dif- 

ferently, but  we  have  to  deal  with  an  area  honourably  known  to 
history  for  a  thousand  years  at  least.  We  have  happily  not  the 
same  reason  for  abolishing  our  counties  that  the  French  had  for 
converting  their  provinces  into  departments  at  the  time  of  the 
Revolution :  and  county  boundaries  will  have  therefore  in  any 
revision  of  local  government  to  be  respected. 

My  reason  for  this  apparent  digression  will  be  seen  imme- 
How  diately.     Unions  were  created  in  1834  by  a  staff  of 

UnioDB  central  inspectors  whose  instructions  were  to  make 

the  best  grouping  of  parishes  that  could  be  devised, 
but  at  all  events  to  get  the  principle  of  poor  law  union 
accepted  in  some  form  or  other.  As  I  am  not  sure  that  people 
at  large  understand  the  way  in  which  these  unions  were  carved 
out,  believing  that  there  must  have  been  some  geographical  or 
topographical  principle  underlying  their  formation,  I  think  it 
well,  in  order  to  dispel  any  illusions  on  the  subject,  to  disinter 
from  the  evidence  given  before  the  Royal  Sanitary  Commission 
the  plain  statement  of  Sir  John  Lambert,  the  late  Secretary  of 
the  Local  Government  Board,  than  whom  no  one  was  more 
familiar  with  the  facts.  According  to  Sir  John's  evidence*, 
at  the  period  when  the  country  was  divided  into  Unions,  the 
Poor  Law  Commissioners  sent  assistant  commissioners  down 
into  all  parts  of  the  country  to  make  inquiry  as  to  the  most 
convenient  way  of  arranging  groups  of  parishes  into  unions 
having  regard  to  the  area :  that  it  should  not  be  so  extensive  as 
to  create  mconvenience  in  the  administration  of  relief,  and  that 
the  population  of  the  parishes  to  be  united  should  be  sufficiently 
extensive  to  warrant  the  formation  of  a  union.  (Q.  4671). 
As  a  result  of  that  grouping,  there  was  a  great  difference  in  the 
population  of  unions,  arising  in  many  instances  from  the  fact 
that  some  districts  were  very  extensive  and  had  a  very  small 
population  in  them,  whilst  where  a  population  was  found  entirely 
homogenous  and  formed  one  conmiunity,  it  would  be  embraced 
in  one  and  the  same  union.     (Q.  4672.)      But  in  the  formation 

*  First  Report  of  the  Boyal  Sanitary  CommiBsion,  page  259, 
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of  a  union  there  were  other  things  that  had  to  be  taken  into 
account,  such  as  the  existence  of  local  Acts  and  the  difficulty  of 
obtaining;  the  consent  of  certain  persons  where  those  local 
Acts  were  in  force ;  so  that  it  was  found  not  only  expedient  but 
necessary  in  a  number  of  instances  to  depart  from  some  of  the 
general  principles  that  had  been  laid  down.  (Q.  4673.)  The 
assistant  commissioners  placed  themselves  in  communication 
with  the  principal  residents,  landowners  and  magistrates  in  the 
district,  calling  a  meeting  and  proposing  their  plan,  hearing 
what  objections  there  were  to  be  made  to  it,  and  what  suggestions 
offered  for  its  improvement.  They  then  made  their  report  to 
the  Poor  Law  Copimissioners,  who  under  the  act  of  1834  had 
absolute  power  to  unite  as  many  parishes  as  they  thought 
proper  into  a  union,  except  in  those  cases  where  parishes  were 
under  local  Acts,  when  they  had  no  such  power.  (Q.  6474.) 
But  when  they  recommended  combination  into  unions,  where 
that  combination  was  carried  out,  regard  was  had  to  local  feeling 
irrespective  of  the  localities.     (Q.  6475). 

It  would  be  difficult  to  find  any  process  of  area-making  more 
elastic  or  squeezable  than  this.  And  what  is  the  result  t  At 
least  176  out  of  the  617  extra  metropolitan  unions,  or  consider- 
ably more  than  a  fourth,  cut  into  the  boimdaries  of  counties, 
often  in  the  most  complicated  way.  Twenty-nine 
tion  by  unions  are  m  three  counties  each,  and  four  in  four 

XTnionBof  counties  each ;  only  eight  of  the  617  unions  are  co- 
bomXriea  ^^^^^ive  with  municipal  boroughs.  Only  two 
counties  (Northumberland  and  Cumberland)  have 
their  boundaries  co-incident  with  those  of  unions.  The  unions 
vary  in  size  from  West  Derby  (Lancashire),  with  a  population 
of  360,000,  down  to  Sedbergh  (Yorkshire)  with  4,000,  and 
Hoo  (Kent)  with  3,100  inhabitants. 

These  imions  are  moreover  whole  and   undivided  only  for 

Eoor-law  purposes.  For  sanitary  purposes  their  area  is  diminished 
y  nearly  1,000  boroughs  and  urban  sanitary  districts,  which 
intersect  unions  as  well  as  parishes  in  the  most  perplexing 
manner,  are  of  all  sizes  and  populations,  and  have  had  their 
boundaries  settled  on  no  regular  and  systematic  plan.* 

*  Mr.  Hanger's  description  of  Liverpool  at  the  Poor  Law  Conferenoe 
of  1877  has  often  been  quoted,  but  it  so  powerfully  supports  my  argument 
that  I  may  be  pardoned  for  re-producing  part  of  it  here : — 

"  When  the  country  was  divided  into  unions,  the  parish  of  Liverpool, which 
was  then  conterminous  with  the  municipal  buroiigh  of  Liverpool,  was  formed 
into  a  separate  poor  law  district  as  a  single  pariah,  and  twenty-three  of  the 
surrounding  townships  were  formed  into  the  West  Derby  Union.  Subsequently 
the  municipal  borough  was  extended,  so  as  to  include  two  of  the  adjacent 
townships  and  portions  of  two  others.  Then  the  township  of  Toxteth  Park 
was  separated  from  the  West  Derby  Union,  and  formed  into  a  distinct  poor- 
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To  adopt  the  Union  as  the  primary  unit  would  therefore  in- 

AnromentB  ^^^^®  ^^^  ^^  ^  *^®  rectification  of  the  areas  of  at 
a«aiii8tthe  least  a  quarter  of  the  Unions,  and  a  decision  as  to 
Unioa m a  the  mergingof  alarge  proportion  of  the  smaller  urban 
districts.  This  tasK  could  only  be  usefully  attempted 
if  there  were  a  reasonable  chance  of  unions  becoming  effective 
administrative  areas :  and  in  my  view,  the  adjustments  would 
have  to  be  so  numerous  that  nothing  but  the  husk  would  remain 
of  the  working  capacity^  which  is  after  all  the  great  argument  in 
favour  of  the  unions  as  areas.  Moreover,  the  grouping  which 
might  have  been  convenient  fifty  years  ago  has  become  incon- 
venient or  not  so  convenient  as  others,  through  changes  of 
population,  and  the  development  of  railways  and  other  means  of 
communication,  so  that  unions  are  not  entitled  to  any  special 
consideration  on  the  head  of  convenience. 

It  is  no  doubt  true  that  boards  of  guardians  are  the  only  bodies 
which  at  present  have  the  elements  of  local  organisation  strongly 
developed ;  but  they  are  not  bodies  that  are  much  looked  up  to, 
and  the  same  or  a  stronger  common  life  would  rapidly  centre 
round  any  other  district  more  convenient  than  the  union  upon 
which  the  same  or  wider  powers  were  conferred. 

The  petty  sessional  district  and  the  highway  district  may  be 
dismissed  at  once.  They  are  of  all  sizes  and  shapes, 
tionof  o^er  ^^^  have  nothing  to  recommend  them  from  the 
ezistinsareaa  sentimental  point  of  view.  Hundreds,  on  the  other 
«a  Unita.  hand,  have  a  very  old  and  honoured  history ;  but 
they  are  now  so  split  up  into  fragments  that  their  revival  as  a 
unit  for  reformed  government  would  be  out  of  the  question.  The 
only  remaining  area  which  is  possible  is  that  suggested  by  Mr. 
B.  F.  Lock,  in  his  paper  read  before  the  Social  Science  Congress 
in  1880  •  :  a  paper  admirably  clear  and  well-reasoned.  Mr. 
Lock  argues  at  some  length  in  favour  of  the  electoral  divisions 
under  the  Ballot  Act,  which  have  been  specially  planned  since 
1872  for  the  purpose  of  convenience  of  access  and  faciUty  of 
locomotion,  all  being  grouped  round  a  town  or  large  village. 

law  area,  under  a  separate  board  of  guardians.  There  have  been  also  formed 
within  the  same  area  eleven  local  board  districts  and  a  second  municipal 
borough,  that  of  Bootle.  Thus,  there  are  within  this  area — which  is  practically 
that  of  the  West  Derby  Union — two  municipal  coimcils,  three  boards  of 
guardians,  eleven  local  boards  of  health,  twentv-four  bodies  of  overseers ;  and 
there  are  besides  fiye  burial  boards,  two  school  boards,  and  one  highway  board, 
making  a  total  of  forty-eight  local  authorities  acting  in  complete  indei)end- 
ence  of  each  other ;  the  complication  being  increased  oy  the  fact  that  a  single 
board  exercises  its  different  functions  over  different  areas.  Thus,  the  West 
Derby  Board  of  Guardians  have  control  over  the  whole  twenty- two  townships 
in  the  union  for  poor  law  purposes,  whilst  they  are  the  ruiul  sanitary  authority 
in  only  ten  of  them,  and  toe  educational  authority  in  eighteen  and  a  half 
*  Transactions  of  the  Soeial  Sdenoe  Association  for  1880,  pages  697  €t  $eq. 
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Speaking  generally,  I  find  much  to  approve  In  Mr.  Lock's 
scheme ;  but  I  do  not  thmk  we  have  at  present  the  materials 
for  assessing  the  workability  of  these  respective  suggestions. 

It  appears  to  me  that  a  first  step  in  the  reform  which  we 
B  dary  ^^P^  ^  attain  is  the  institution  of  a  Boundary 
Ctommiuion  Commission,  with  instructions  to  examine  in  detail 
■hotOd  be  and  geographically  the  various  areas  now  in  force  in 
appointed,  ^^j^  county,  and  to  see  how  far  they  can  be  har- 
monised and  unified  on  one  comprehensive  plan.  The  really 
wonderful  way  in  which  the  recent  Boundary  Conmiission  got 
through  their  very  laborious  and  delicate  work,  and  the  sur- 
prisingly universal  acquiescence  in  their  decisions  throughout  the 
country,  seems  to  me  to  be  of  the  very  happiest  augury  for  the 
success  of  a  similar  Conmiission  for  settling  the  areas  of  local 
government.  Some  words,  in  fact,  of  Sir  Charles  Dilke  would 
seem  to  imply  that  there  was,  at  one  time  at  any  rate,  an  idea 
of  extending  the  functions  of  Sir  John  Lambertrs  Commission 
with  this  view.  The  Commission  is  still  being  kept  alive, 
possibly  with  some  object  of  future  usefulness,  and  I  can 
imagine  nothing  more  fitted  to  expedite  the  reform  of  local 
government  than  the  inauguration  of  a  Boundary  inquiry  such 
as  I  have  suggested. 

In  settling  the  areas  for  local  government,  regard  should  be 

had  not  only  to  the  symmetry  of  the  area,  but  to 
^"*^«wd  ^®  natural  characteristics  and  boundaries  of  the 
muBtbehad  locality  and  the  class  of  inhabitants  that  dwell  in 
tooharao-  it.  Dr.  Rumsey  gives,  in  one  of  his  works,*  a^ 
J^i^°'     striking  instance  of  contrariety  in  the  selection  of 

areas  for  registration  purposes  : — 

■ 

"The  Forest  of  Dean  is  an  extensive  district,  of  remarkable  geological 
formation,  bounded  on  two  of  its  three  sides  by  important  riyers,  and 
inhabited  by  a  distinct  class  of  people,  living  for  centuries  past  under 
peculiar  laws  and  local  customs,  and  now  largely  employed  in  mining  and 
metallic  works.  One  might  expect  that  the  published  statistics  of  mortality 
and  reproduction  in  the  Dean  Forest  would  throw  some  light  on  the  physical 
and  sanitary  condition  of  its  inhabitants.  But  the  census  and  registration 
returns  give  no  precise  information  on  the  subject,  and  not  only  do  those 
districts  (unions)  which  contain  most  of  the  Forest  parishes,  include  other 
parishes,  outlying  and  different  in  kind,  but  no  fewer  than  twelve  of  the  real 
Forest  parishes,  with  a  total  population  of  more  than  20,000,  are  included  in 
unions  belonging  to  the  adjacent  '  Registration  counties '  of  Hereford  and 
Monmouth.  Nor  do  the  Forest  portions  of  these  unions  constitute  separate 
sub-districts,  so  as  to  admit  of  being  again  grouped  together  for  statistical 
returns.    To  determine,  therefore,  the  longevity,  mortality,  and  sanitary 

*  Essays  and  Papers  on  Some  Fallacies  of  Statistics.  By  Henry  W. 
Bumsey,  M.D.,  F.R.S.    Smith,  Elder,  and  Ck>.    1875.    (FageS). 
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state  of  this  singolar  ];)eople  would  reqmre  a  new  territorial  distribution  of 
the  population,  and  a  new  compilation  of  primary  facts.** 

Another  and  Tery  obvious  point  would  be  that  the  district 
must  be  important  enough  to  treat  the  problems  of  government 
in  a  scientific  spirit,  and  at  the  same  time  compact  enough  and 
manageable  enough  to  ensure  the  practical  and  business-like 
supervision  of  details. 


PBIMABY  AnTHOBITIE& 

For  each  of  the  existing  areas  there  is  of  course  an  authority 
fulfilling  functions  more  or  less  important.  But  I  doubt  if 
many  people  know  or  appreciate  the  astounding  number  of 
^         separate  orranisations  that  now  exist  for  one  or 

Present  an-         ^  .^  °  rii  xa  x 

thoritiesfor  another  purpose  of  local  government.  A  recent 
iiooaiOoT-  Parhamentary  return  (No.  96  of  1885)  gives  some 
•™™*^^  figures  on  this  head  which  may  be  worth  repro- 
ducing. For  1882-3,  accounts  were  received  from  the  following 
number  of  local  authorities  in  England  and  Wales  : — 

Bridge  and  Ferry  Trustees 29 

Metropolitan  Sanitary  Autho- 
rities, &c.  45 

CommissioDers  of  Sewen  (Ex- 
tra Metropolitan)    54 

Drainage,  Embankment,  and 
Conseryancy  Boards   178 

Ghurchwardena  (Church  Rate 
Accounts) 182 

Harbour,  Pier,  and  Bock 
Authorities   62 

School  Boards  2115 

Highway  Authorities  (Rural 
Sanitury  Districts)  6890 

Turnpike  Trustees  113 


Poor  Law  Boards  of  Guardians  647 

Overseers  of  Poor  Law  Parishes  14894 

County  Authorities 63 

Municipal  Corporations 247 

Urban  Sanitary  Authorities  ...  970 

Rural  Sanitary  Authorities  ...  577 

Port  Sanitary  Authorities 47 

Joint  Boards 21 

Burial  Boards  882 

Commissioners  of  Baths  and 

Washhouses 12 

Lighting  and   Watching    In- 
spectors    187 

Markets  and   Fairs   Commis- 
sioners     7 


BiBtribatlon 
of  duties 
amonsst 
these  local 
authorities. 


Or  a  total  of  28,222  authorities  in  all,  levying  at  least  18 
different  kinds  of  rates. 
The  relief  of  the  poor  is  looked  after  exclusively  by  boards  of 
guardians,  who  also  control,  as  such,  public  vaccina- 
tion^  the  registration  of  births,  deaths  and  marriages, 
assessment  for  poor  rates,  attendance  at  elementary 
schools  where  there  is  no  school  board,  and  the 
charges  of  pauper  lunatics.  Most  of  the  work  that 
we  are  accustomed  to  class  as  ^*  sanitary  "  is  performed  by  town 
councils,  local  boards,  or  other  urban  authorities  ;  or  in  default 
of  such,  by  boards  of  guardians  acting  as  "rural  sanitary 
authorities."  The  powers  of  rural  are  not  so  great  as  urban 
authorities.  Both  are  responsible  for  water  supply,  sewerage 
and  drainage,  the  inspection  and  prevention  of  nuisances,  and 
the  limitation  of  the  spread  of  infectious  diseases.     But  an 
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urban  authority  has  in  addition  powers  as  to  town  improvements, 
lighting,  maintenance  and  regulation  of  streets  and  roads,  new 
houses  and  the  like,  which  are  not  possessed  by  rural  authorities.* 

The  highways  are  now  under  a  variety  of  jurisdictions*  There 
are  (a)  the  highway  "  parish,"  (6)  the  highway  district,  and  {e) 
the  district  of  an  urban  or  rural  sanitary  authority  exercising 
highway  powers.  About  6,000  parishes  now  separately  main- 
tam  their  own  highways.  There  are  about  362  hignway  districts, 
composed  of  some  8,000  rural  parishes  combined  for  highway 
purposes.  Eveir  urban  sanitary  authority  is,  by  virtue  of  the 
Public  Health  Act,  the  exclusive  highway  authority  within  its 
district;  but  rural  authorities  do  not^  as  a  rule,  exercise  any 
highway  powers,  though  they  may  be  invested  with  such  powers 
under  the  Highways  and  Locomotives  Act  of  1878. 

The  maintenance  of  elementary  schools  may  be  either  under 
the  care  of  school  boards  electea  ad  hocy  the  area  for  which 
boards  is  always  a  borough  or  poor  law  parish.  When  a  school 
board  is  not  desired,  nrimary  education  is  phiced  under  the 
supervision  of  a  school  attendance  committee.  In  boroughs 
this  committee  is  appointed  by  the  town  council,  in  urban 
sanitary  districts  by  the  local  authority,  and  in  rural  districts 
by  the  boards  of  guardians. 

It  might  have  been  thought  that  the  guardians  of  the  public 
health  would  have  been  the  fittest  authority  for  securing  the 
proper  and  decent  burial  of  the  dead.  But  even  here  our  pas- 
sion for  multiplying  authorities  manifests  itself.  The  boards 
to  whom  we  commit  this  lugubrious  function  consist  of  a  com- 
mittee of  ratepavers  nominated  by  the  vestry;  though  the 
board  once  appointed  has  power  to  fill  up  its  own  vacancies, 
and  thus  can  arrogate  inaependent  functions.  The  Burial 
Acts  may  also  be  adopted  by  any  poor-law  parish,  or  by  any 
ecclesiastical  parish,  or  by  any  township  or  district,  although 
embraced  in  a  common-law  parish  whicn  has  aLready  a  bunal 
board  of  its  own.  And  when  any  portion  of  a  common-law 
parish  has  acquired  a  separate  burial  board,  the  remnant  of  that 
parish  is  entitled  to  have  a  similar  board. 

The  duties  of  the  other  local  authorities  mentioned  in  the 
above  list  scarcely  call  for  detailed  description. 

Unifloation  of  Authoritiee. 
It    has  been  argued   against  the   proposed   unification   of 
local  authorities,  that  the  duties  now  performed  locally  are  so 
diverse  that  they  could  not  all  be  fulfilled  by  the  same  body.    As 

*  This  senseless  and  utterly  unnecessaiy  distinction  should  at  onoe  be 
swept  away ;  indeed,  with  a  revised  local  authority  there  would  be  do  place 
font. 
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well  might  one  say  that  becanse  the  objects  of  Imperial  Goveni'- 
ment  are  many  and  varied,  therefore  we  should  have  a  separate 
Arsmnenta  Dwnistry  to  look  after  the  Army,  another  for  the 
acatofltmii-  Navy^  another  for  the  administration  of  justice,  and 
flcation.  go  on.  We  have  only  to  imagine  each  department 
of  state  "working  by  itself,  drawing  up  a  detached  budget  of 
its  own,  for  its  own  independent  parliament,  and  obtaining  for 
itself  the  grant  of  a  separate  income-tax,"  which  would  be  the 
strict  Imperial  analogue  of  our  present  local  system,  to  reduce 
this  argument  to  an  absurdity.  No  doubt  in  the  future  the 
affairs  of  the  unified  local  authority  would  fall  more  and  more 
under  the  immediate  supervision  of  committees  acting  in  its 
name,  though  responsible  to  it;  but  this  is  only  applying  to 
local  admimstration  principles  of  division  of  labour,  which  hold 
good  and  work  well  m  every  other  department  of  industry. 

It  is  contended,  too,  that  this  unification  of  area,  this  sup- 
pression of  the  myriad  petty  authorities  that  now  divide 
amongst  themselves  the  duties  of  local  government,  would 
render  useless  all  the  machinery  that  has  been  forged  at  so 

Uniflcatioii  P*^*^^  *  ^^^^  ^^^  destroy  many  old  ana  valuable 
do€0iiot  historical  associations.  Not  at  alL  No  machinery 
meande-  that  was  worth  preserving  would  be  thrown  aside. 
^^  We  should  only  fit  new  motors  to  it  in  place  of 
those  that  were  old,  worn  out,  and  unfitted  to  present  circum- 
stances. As  to  historical  associations,  what  halo  of  sanctity 
clings  round  the  poor-law  union  that  we  should  gaze  at  it  witn 
bated  breath,  and  hesitate  to  invade  its  sacred  area?  It  is  a 
creation  of  fifty  years  old,  which  until  twenty  years 
ti^t^Miffe  *6^  ^^  ^^  common  life  growing  up  around  it.  The 
nearly  all  of  parish  is  unfitted,  from  its  diversity  of  size  and 
™^^^  population,  to  become  the  unit  of  local  government, 

*"*^^  and,  moreover,  the  course  of  all  recent  legislation 

has  been  to  deprive  it  of  such  powers  as  it  formerly  had.  High- 
way areas  are  largely  co-extensive  with  parishes.  Local 
boards  are  barely  twenty  years  old;  rural  sanitary  boards 
only  thirteen  years  old ;  school  boards  fifteen  years  old.  Why 
should  we  be  thought  to  lay  sacrilegious  hands  upon  local 
government  in  the  abstract,  because  we  propdbe  the  amalgamar 
tion  and  co-ordination  of  these  manifold,  intricate  ana  irra- 


tional organisations 

Let  our  reformers  take  heart  at  what  was  done  fifty  years 
Precedent  ^S9  ^^^  ^^®  reform  of  municipal  corporations.  The 
of  reform  circumstances  of  1835  and  1885  are  in  many 
^J^^^'  respects  strikingly  similar.  At  both  periods  there 
tionain^'*"  has  been  a  reforming  spirit  in  the  air.  Having  put 
1886.  the  Imperial  Government  in  order  in  1832  by  the 


304  LOCAL  GOYESHMIBNT  BBFOBH. 

passing  of  the  great  Reform  Act,  our  legislators  set  to  work  to 
attack  municipal  ffovemment,  or  rather  misgovemment,  which 
then  existed  in  rank  luxuriance.* 

Shall  I  affront  your  Leicestral  susceptibilities  by  reminding 
you  that  during  the  election  of  1826,  the  then  unreformed 
corporation  of  Leicester  spent  £10,000,  and  mortgaged  part  of 
their  property  to  secure  the  return  of  a  political  partisan  ?  f 

The  Municipal  Corporations  Act  of  1835,  whose  jubilee  was 
celebrated  on  the  9tli  instant,  swept  away  all  the  manifold 
abuses  that  then  disfigured  municipal  government,  and  provided, 
instead  of  an  infinite  varieiy  of  rotten  and  antiquated  charters, 
an  uniform  constitution  for  all  boroughs  to  which  it  applied, 
based  on  the  model  of  the  best  administered  municipal  corpora- 
tions existing  at  that  time. 

We  have  just  undergone,  though  with  an  entire  absence  of 
the  excitement  and  rioting  of  fifty  years  ago,  an  equally  profound 
change  in  the  character  of  the  Parliamentary  electorate.  The 
marvellously  quiet  manner  in  which  that  change  has  been 
brought  about,  and  its  now  universal  acceptance  by  all  parties, 
lead  one  to  hope  for  a  similar  greeting  to  and  acquiescence  in 
any  well-devised  system  of  reform  which  shall  bring  unity, 
efficiency,  economy,  and  a  better  reflection  of  the  popular  views 
into  the  counsels  of  local  goveming  bodies. 

On  this  subject  of  ui^ification  of  area  and  functions,  Mr. 
Mill's  remarks  are  peculiarly  apropos.     He  says  : 

"  In  each  local  circumscription  there  should  be  but  one  elective  body  for  all 
local  business,  not  different  bodies  for  different  parts  of  it 
Mr.  J.  B.  Diyision  of  labour  does  not  mean  cutting  up  every  busineH 

Mm  on  the  into  minute  fractions :  it  means  the  union  of  such  operations 
^^iSSiaD  -  M  are  fit  to  be  performed  by  the  same  persons,  and  the  aepft- 
emment.  ~  ration  of  such  as  are  better  performed  by  different  {wrsons. 
The  executive  duties  of  the  locality  do  indeed  require  to  be 
divided  into  departments  for  the  same  reason  as  those  of  the  state  ;  because 
they  are  of  diverse  kinds,  each  requiring  knowledge  peculiar  to  itself,  and 
needing,  for  its  due  performance,  the  undivided  attention  of  a  specially 
qualified  functionary.  But  the  reasons  for  subdivision  which  apply  to  the 
execution  do  not  apply  to  the  control.  The  business  of  the  elective  body  is 
not  to  do  the  work,  but  to  see  that  it  is  properly  done,  and  that  nothing 
necessary  is  left  undone.  This  fimction  can  be  fulfilled  for  all  departments 
by  the  same  superintending  body ;  and  by  a  collective  and  comprehensive 
far  better  than  by  a  minute  and  microscopic  view.  It  is  as  absurd  in  public 
affairs  as  it  would  be  in  private  that  every  workman  should  be  looked 
after  by  a  superintendent  to  himself.  The  government  of  the  Crown  consists 
of  many  departments,  and  there  are  many  Ministers  to  conduct  them,  but 

*  For  details  of  some  of  the  scandals  then  rife  in  the  administration  of 
Municipal  Corporations,  see  Sanitary  Record  for  September,  1885. 
t  Report  of  the  Commissioners  on  Municipal  Corporations,  1835,  page  54. 
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thoBe  Ministen  have  not  a  Parliament  apiece  to  keep  them  to  their  duty. 
The  local,  like  the  national  Parliament,  has  for  its  proper  business  to  consider 
the  interest  of  the  locality  as  a  whole  composed  of  parts,  all  of  which  must 
be  adapted  to  one  another,  and  attended  to  in  the  order  and  ratio  of  their 
importance."  * 


Position  of  lATge  BoroughB  in  Soheme  of  Iiooal  Government. 

An  obvioos  criticism  on  the  proposed  amalgamation  of  all 
duties  of  local  government  in  the  hands  of  one  authority  would 
be  the  impossibility  of  carrying  it  out  whilst  populous  boroughs 
were  maintained  as  separate  organisations.  Certainly  no  one 
would  wish  to  destroy  corporate  activity  in  large  cities,  and  I 
am  prepared  to  admit  that  the  performance  of  all  local  functions 
in  a  town  like  this  (Leicester),  for  example,  by  one 
SS.*^^  single  board,  would  be  a  serious,  perhaps  too  great, 
as  Units  of  a  strain  upon  its  members.  For  a  great  corporation 
^^^^^  ^^'     to  be  under  the  control  of  the  County  Board  (to  be 

S*esentlv  spoken  of)  of  hardly,  if  at  all,  superior 
,  woula  be  justly  felt  a  grievance,  and  would  deter 
food  men  from  coining  on  the  council.  Seen  at  close  quarters, 
owever,  these  difficulties  disappear.  All  that  is  necessary  is 
to  make  each  large  town  of  say  more  than  100,000  inhabitants 
Tobeznade  *  "county"  by  itself,  as  is  already  the  case  in  19 
oonnties  townsf  01  very  various  populations  for  a  different 
ooTporate.  reason.  And,  after  all,  there  would  not  be  more 
than  30  places  at  the  outside  that  would  require  this  exceptional 
treatment.  The  Registrar  General  gives  us  weekly  returns  as 
to  London  and  the  27  largest  towns  in  England  and  Wales. 
These  and  their  estimated  populations  in  the  middle  of  1885 
are  as  follows : — 

Birkenhead    93,093 

Birmingham  427,769 

Blackburn 112,574 

Bolton 110,086 

Bradford 214,431 

Brighton 114,672 

Bristol 218,169 

Cardiff 97,034 

Derby 89,691 

Halifax   77,378 

Huddeisfield 87,327 

HuU     186,292 

Leeds  333,139 

Leicester    136,147 


Liverpool   579,724 

Manchester 337,342 

Newcastle-on-Tyne  153,209 

Norwich 91,216 

Nottingham  211,424 

Oldham  126,390 

Plymouth  76,045 

Portsmouth   134,659 

Preston  100,406 

Salford    204,076 

Sheffield 305.716 

Sunderland    125,327 

Wolverhampton   79,185 


*  "  ConsiderationB  on  Representative  Oovemment."    By  John  Stuart  Mill, 
pp.  273-4.    London :  Parker,  Son  and  Bourn,  1861. 
t  It  may  be  useful  to  give  the  names  of  these  19  cities  and  boroughs  which 

U 
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In  these  towns,  then,  the  major  authority  should  possess  all 
the  attributes  of  a  County  Board  as  subsequently  defined. 
Whether  the  detailed  work  of  the  local  administration  as  to 
Detailed  health,  medical  relief  of  the  poor,  education,  high- 
work  of  ways  and  the  like  could  be  better  accomplished  in 
mtoiflto^  such  towns  by  a  wholesale  delegation  of  powers  and 
tQ  large  duties  to  committees,  or  whether  it  would  be  prefer- 

towna.  able  to  appoint  sub-authorities  for  wards,  correspond- 

ing in  their  functions  with  the  "  primary  authorities  "  in  less 
populous  places,  may  be  left  for  future  consideration. 

JPerhaps  it  might  be  possible  in  counties  where  there  were  a 
good  many  considerable  towns  below  the  100,000  population 
provisionally  fixed  upon  as  the  limit  for  a  Coun^  Authority,  to 
Foaitionof  ^^^^^^  them  either  alone  or  in  combination  (though 
smaUer  ^^  ^^^  latter  case  local  jealousies  would  be  sure  to 

Borougha.  arise)  with  similar  County  powers.  The  boroughs 
still  smaller,  which  would  no  doubt  be  the  most  tenacious  of 
their  franchises,  need  not  be  absolutely  destroyed.  No  senti- 
ment has  yet  gathered  round  a  local  board  distnct  or  a  poor  law 
union.  But  a  borough  links  us  in  a  way  with  the  past,  and  I 
have  not  the  least  desire  to  do  away  with  what  a  little  girl  once 
identified  with  the  "  pomps  and  vanities  of  this  wicked  world  " — 
the  Mayor  and  Corporation  going  to  Church  in  full  regalia. 
The  boundaries  and  boroughs  would  of  course  have  to  be  altered 
where  necessary  so  as  to  fit  in  with  the  new  primary  areas  to 
be  settled  by  the  Boundary  Commission ;  but  otherwise  their 
organisation  might  be  retained,  added  splendour  being  given  to 
their  deliberations  by  the  accession  of  new  and  important  duties. 

For  the  "  primary  areas  "  in  the  new  dispensation  which  will 
not  be  boroughs,  the  excellent  name  of  baronies  has  been 
suggested  by  Mr.  Benjamin  Fossett  Lock.*  "  Barony  "  is  the 
"Baroniea.**  Norman  successor  of  the  old  Saxon  •'hundred  " 
(which  name  cannot  be  used  as  it  would  conflict 
with  the  actual  hundreds  that  still  exist  for  some  purposes),  and 
it  is  a  name  common  to  England,  Scotland  and  Ireland.  Indeed 
in  the  latter  coimtry  it  is  of  some  considerable  importance ;  and 
its  adoption  for  our  new  "  primary  area "  may  I  think  be 
unhesitatingly  approved. 

are  separate  counties  (sometimes  called  counties  corporate  as  contrasted  with 
CfrufUies  at  large),  though  the  dimity  is  of  no  particular  legel  importance  at 
present,  except  that  they  elect  their  own  sheriffs. 

Counties  of  C^»m.— Bristol,  Canterbury,  Chester,  Exeter,  Olouoester, 
Lichfield,  Lincoln,  London,  Newcastle,  Norwich,  Worcester,  York. 

Counties  of  Towns, — Berwick,  Carmarthen,  Haverfordwest,  Hull,  Notting- 
ham, Poole,  Southampton. 
See  p.  71  of  •*  Justice  and  Police,"  by  P.  W.  Maitland.  (Macmillan  &  Co.,  1885)» 

*  Social  Science  Transactions,  1880,  page  701. 
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Constitatioii  of  Primary  Authorities. 

Having  settled  our  area  of  local  government,  the  next  point 
should  be  the  constitution  of  the  administrative  body  and  the 
mode  of  its  election.  As  to  this  there  is  not  much  to  be  said. 
It  has  already  been  argued  that  for  all  local  business  there 
should  be  one  authority,  and  one  only.  Municipal  corporations, 
local  boards,  highway  boards,  boards  of  poor  law  guardians, 
school  boards,  burial  boards,  and  the  other  boards  that  now  vex 
the  soul  of  the  ratepayer  would  disappear  as  such,  their  functions 
being  all  performed  by  committees  of  the  unified  local  authority. 
So  that  we  should  at  once  sweep  away  all  those  extraordinary 
variations  in  the  qualifications  of  local  councillors  and  in  the 
mode  of  their  election,  which  the  ingenuity  of  the  draftsmen 
of  different  Acts  has  devised.  It  would  be  impossible  to  explain 
these  permutations  in  a  connected  statement,  and  I  would 
therefore  refer  enquirers  to  a  very  useful  table  which  was 
prepared  in  the  office  of  the  Local  Government  Board  for  the 
use  of  a  Select  Committee  of  the  House  of  Commons  of  1878, 
on  the  election  of  Poor  Law  Guardians.  Town  councils  are 
Variationa  elected  on  the  Ist  November,  local  boards  in  the 
indateBftnd  first  week  of  April,  highway  boards  on  the  25th 
periods  of      March,  and  school  boards  at  any  time  of  the  year. 

^  °^  School  boards  once  elected  endure  for  three  years ; 
Highway  boards  and  boards  of  guardians  only  for  one  year ; 
whilst  in  town  councils  and  local  boards  one-third  of  the 
members  retire  every  year.  The  rating  which  gives  a  man  only 
one  vote  for  a  town  councillor,  may  give  him  six 
to^wSoK*  when  he  is  voting  for  a  burial  board,  and  an  inter- 
mediate number  when  he  is  voting  for  a  board  of 
guardians.  Sometimes  a  ratepayer  can  vote  by  filling  up  a 
paper,  whilst  at  others  he  must  attend  at  a  polling  station ; 
sometimes  he  gets  placed  on  the  voting  list  without  any  personal 
trouble,  at  others  he  cannot  vote  because  he  has  not  made  a 
formal  claim ;  sometimes  the  voting  is  conducted  openly  with- 
out concealment,  whilst  at  others  it  is  secret,  and  a  aivulging  of 
the  way  in  which  a  vote  has  been  given  may  invalidate  it  and 
get  the  voter  into  trouble.  For  school  boards  no  qualification 
Variations  ^®  required  for  candidates ;  they  need  only  be  rate- 
in  quaiifl-  payers  to  serve  on  burial  boards  and  highway  boards ; 
cation.  |)^|^  {qj*  town  councils,  guardians,  ancl  local  boards 

they  must  be  rated  in  amounts  which  are  different  in  each  case. 
There  is  no  sort  of  justification  for  all  this  variation  and 
confusion. 

"  The  system  is  extravagant  in  time,  in  men,  and  in  money.    A  further  and 
ZDore  serious  evil,  consequent  on  the  dispersion  of  functions,  is  this:  the 
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number  of  capable  men  able  and  willing  to  take  part  in  local  goyemment  is 
limited.  The  numerous  boards  therefore  have  to  be  filled  up  with  yery 
indifferent  material.  A  locality  which  might  well  furnish  a  single  boaid  of 
competent  men,  is  quite  unequtJ  to  proyide  four  or  fiye  such  boards.  Besides 
the  yery  limited  sphere  of  usefulness  which  is  open  to  a  man  who  seryes  in 
any  one  of  the  existing  petty  boards,  effectually  deters  many  good  men  from 
coming  forward.*^ 

What  we  want  is  one  uniform  system  of  voting,  election, 
qnalification  and  tenure  of  oiEce.  This  would  be 
unifiirm  provided  for  by  our  unified  authority.  Each  rate- 
wBj^d  of  payer  should  have  a  vote,  but  only  one,  and  those 
yotins,  eieo-  qualified  to  vote  should  be  qualified  to  be  elected, 
tion,  quaim-  This  would  put  working  men  in  a  position  to  get 
twiiuro.*"  their  special  wants  met,  and  their  special  difficulties 
recogmsed  and  provided  for.  The  representation 
of  owners  opens  up  large  questions  of  the  incidence  of  local 
taxation,  into  which  it  is  oeyond  my  present  purpose  to  go.  But 
whatever  financial  reforms  may  taJ^e  place  with  regard  to  local 
burdens,  it  seems  inevitable  that  the  owner  as  well  as  the 
occupier  will  have  to  take  his  share  of  direct  local  taxation,  and 
in  this  case  he  would  be  clearly  entitled,  as  it  would  certainly 
be  to  his  interest,  to  have  a  voice  in  the  election  of  local 
representatives. 

Duties  of  the  Primary  Authority. 

On  this  subject  it  is  not  needful  to  go  much  into  detail ;  it 
must  suffice  to  say  that  to  the  new  local  authority  should  be 
CoDBerya-  transferred  all  local  functions  which  primarily  affect 
tdonofthe  the  particular  district  alone.  The  conservation  of 
public  the  public  health  in  its  broadest  sense,  including, 

health.  £^^  mstance,  in  that  term,  the  giving  of  medical 

relief  to  the  poor,  the  supervision  of  public  vaccination,  the 
registration  oi  births  and  deaths,  and  the  burial  of  the  dead, 
the  elementary  education  of  the  young,  the  maintenance  of  the 
highways,  and  generallv  all  matters  affecting  the  well-being  of 
its  constituency,  should  all  be  under  the  management  of  this 

authority.  The  law  should  everywhere  be  uniform. 
njScOTu^      Powers    now   only  given    to  urban  authorities  in 

one  case,  and  to  places  over  25,000  population  in 
another,  should  be  granted  universally.  The  senseless  and 
mischievous  limitation  of  the  powers  of  so-called  rural  authorities 
should  be  broken  down.  In  most  of  the  clauses  in  the  Public 
Health  and  other  Acts  in  which  may  appears,  shall  should  be 

*  Judge  Ghalmera  on  "  Local  Government,"  page  23. 
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substitated  for  it.  It  would  not  of  coarse  be  needful  that 
every  power  given  should  be  exercised  to  begin  with ;  but  it 
shoidd  be  there,  and  the  scandals  of  unrestricted  and  unregula- 
ted building  by  jerry-builders  in  the  so-called  "  rural "  outskirts 
of  great  towns  shoidd  be  made  impossible. 

I  need  hardly  say  that  a  considerable  experience  and  study  of 
public  medicine  has  shown  me  a  number  of  defects  in  the  law 
which  I  should  like  to  see  remedied.  But  the  imperfection  of 
our  present  code  of  legislation  is  not  so  much  my  theme  to-night 
as  the  imperfection  of  our  present  system  of  amninistration.  I 
do  not  therefore  propose  on  the  present  occasion  any  detailed 
criticism  on  particular  points  of  law,  but  shall  confine  myself 
as  far  as  poJble  to  staWnts  of  principle. 


Staff  of  Primary  Authorities. 

At  present  every  local  authorily  that  now  exercises  lilliputian 
sway  over  a  portion  of  our  social  life  has  its  staff  of  officials, 
the  collective  salaries  of  whom  are  out  of  all  proportion  to  the 
work  done.  Such  officials  receive  remunerations  which  may 
appear  little  more  than  nominal,  but  which  total  up  to  an  enor- 
mous aggregate.  The  amount  paid  in  salaries  by  local  autho- 
rities has  been  calculated  by  a  competent  authority  at  something 
like  two  and  a  half  millions  sterling  per  annum.  A  retaining  fee 
of  £10  or  £20  simply  means  that  a  man  does  local  government 
work  with  his  left  hand  when  he  has  time  to  spare  from  the 

E re-occupations  which  constitute  his  means  of  liveli- 
^^  ood.    In  our  unification  of  area  and  authority  there 

lioeai  Oov-  would  be  no  need  for  this  huge  undisciplined  army* 
^IJJ^*  Officials  should  be  required  to  devote  their  whole  time 
to  the  duties  of  their  office,  and  should  be  paid  a  salary 
which  would  attract  intelligent  and  business-like  men  to  accept 
such  appointments.  I  am  of  course  now  speaking  of  the  non- 
technical officials,  such  as  clerks,  rate  collectors,  assistant  over- 
seers, relieving  officers,  registrars,  school  attendance  officers, 
sanitary  inspectors,  surveyors  and  the  like.  These  appoint- 
ments would  not  endure  in  their  separate  and  fragmentary 
form.  They  would  be  consolidated  and  re-cast,  and  one  official 
would  in  future  exercise  the  functions  of  a  good  many  of  the 
present  officers — in  sparsely  populated  areas,  perhaps  all  of  them. 
The  only  professional  officers  which  of  necessity  need  be 
attached  to  the  primary  authority  would  be  a  legal 
fjj^Q^rs  of  adviser,  who  would  probably,  as  a  rule,  act  as  the 
looai  aup  clerk  or  secretary  to  the  authority,  and  might  also 
thoxUy.         exercise  the  functions  of  superintendent  registrar ; 
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and  a  medical  officer,  who  would  look  after  the  sick  poor, 
and  act  as  general  medical  adviser  to  the  authority  on  ordinary 
matters  of  health.  The  latter  would  be  in  communication  witn 
the  superintendent  medical  officer  of  health,  to 
Medical  be  presently  referred  to ;  would  send  him  notice  of 
°®''  all  attacks  of  infectious  diseases;  and  would  take 

of  his  own  motion  such  immediate  action  as  to  outbreaks 
and  as  to  nuisances  as  might  be  necessary  to  set  the  ordinary 
health  law  in  motion.  He  would  also  act  as  factory  surgeon 
under  the  Factories  and  Workshops  Act  of  1878.  But  he 
would  not  himself  make  any  recommendations  as  to  new  works 
or  schemes  of  sewerage  or  water  supply  to  the  local  authority. 
He  would  express  his  views  to  the  medical  officer  of  health,  and 
the  latter  would  then  make  inquiry  and  report  on  the  subject. 


THE  COUNTY  AUTHORITY. 

Necessity  of  an  Authority  intermediate  between  Looal  and 

Central  Authority. 

At  the  time  of  the  earlier  amtation  for  the  reform  of  local 
government,  to  which  I  referred  in  my  opening  remarks,  there 
was  less  unanimity  than  at  present  as  to  the 
befor©^^  necessity  of  an  authority  intermediate  between 
Boyaisani-  the  primary  and  central  authorities.  Although  a 
tary  Com-  rrreat  majority  of  the  witnesses  before  the  Royal 
oanitary  Commission  spoke  m  favour  of  such  aa 
authority,  the  Commissioners  themselves  did  not  recommend  its 
creation.*  Their  opinion  is  now,  however,  of  little  more  than 
historical  interest,  as  the  arguments  against  the  establishment 
of  an  intermediate  authority  have  been  disproved  by  all  subse- 
quent experience.  Practically  the  only  witness  of  any  weight 
t!nat  spoke  against  intermediate  authorities  was  Mr.  John 
Simon,  who  then  held  the  post  of  Medical  Officer  of  the  Privy 
Council.  Even  Mr.  Simon  thought  it  possible  that  the  county 
magistrates  "  might  advantageously  act  for  some  special  healtn 
purposes,  and  also  where  the  administration  is  to  be  over  a  larger 
area  than  that  of  Unions  *'  (Q.  1828).  But  in  the  administra- 
tion of  the  nuisance  law  he  thought  "  there  oimht  to  be  no  suc- 
cessive local  authorities,  that  there  should  oe  but  the  one 
responsible  local  authority  and  the  central  government  to  look 
after  it." 

It  is  evident  from  this  answer,  and  from  the  fuller  views  as  to 
the  laws  and  administrative  agencies  contained  in  his  Eleventh 

*  Second  Report,  vol.  i,  p.  54. 
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Beport  to  the  Privy  Council  (1868),  that  Mr.  Simon,  in 
expressing  a  view  antagonistic  to  intermediate  authorities,  was 
not  contemplating  that  general  reform  and  unification  of  local 
government  now  in  question.  He  thought  that  as  regarded  health 
matters  it  would  be  inexpedient  that  anything  should  come 
between  the  central  authority  and  the  local  board  in  bringing 
what  the  latter  was  doing  to  the  notice  of  the  former.  "  It 
would  intercept  conununication  rather  than  promote  communi- 
cation, and  diminish  the  force  of  stimulation  rather  than  give 
it  effect."  (Q.  1973).  It  has,  however,  to  be  remembered 
that  in  those  days  it  was  thought  possible  to  create  a  central 
inteifer-  authority  that  should  directly  influence,  and,  so  to 
enoeby  Say,  interfere  in  the  e very-day  business  of  local 
*^^^S  authorities.     This  bureaucratic    dream  must  since 

every-d^  have  been  effectually  dispelled.  No  one  disputes 
local  bnai-  that  a  power  in  reserve  against  recalcitrant,  idle,  or 
**®""  wasteful    authorities    is  of   the    highest    import- 

ance, and  that  a  central  office  for  the  purpose  of  harmonising 
and  assisting  local  action  may  be  of  real  helpfulness  to  the 
country.  But  anything  more  than  this,  any  general  super- 
vision or  interference  in  the  ordinary  functions  of  a  local 
authority  by  a  department  of  government,  has  always  been 
resented,  and  always  will  be. 

At  the  same  time,  there  are  many  matters  which  require 
joint  action  or  an  area  larger  than  the  ** primary  area'  for 
their  proper  performance.  It  has  been  found  enormously 
Biflionitvof  ^^^^^^  ^  g®^  local  authorities  to  volimtarily 
anangiiis  combine  for  any  joint  purpose  whatever ;  and  when 
oombina-  they  are  compulsorily  combined,  it  stands  to  reason 
**°°*'  that  they  are  not  pjuticularly  anxious  to  make  the 

combination  a  success.  There  are  perpetual  bickerings  and 
struggles  for  supremacy,  and  the  last  state  of  that  joint  area 

fets  to  be  worse  than  the  first.  Witness  the  difficulties  which 
ave  arisen  in  the  combinations  for  the  appointment  of  a  medical 
officer  of  health  debarred  from  private  practice.  One  combi- 
nation after  another  has  fallen  through,  and  the  unfortunate 
health  officer  cast  adrift.  The  bond  which  keeps  together  those 
that  remain  is  but  a  rope  of  sand. 

Our  primary  areas  need,  therefore,  a  multiple  of  some  kind 
to  which  shall  be  delegated  certain  larger  functions  that  an 
^^^^  ordinary  local  authority  cannot  with  economy  or 
areas  re-  efficiency  carry  out  by  itself .  Such  stimulation  to 
QTiire  a  activity  on  the  part  of  the  primary  authority  as  is 

multiple.  ordinarily  necessary  could  be  accomplished  by  the 
machinery  of  the  authority  for  the  larger  area  in  a  way  to  be 
presently  explained,  and  as  the  county  authority  would  consist 
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largely  of  delegates  of  the  primary  authorities  themselves,  there 
would  be  less  restiveness  at  such  control  than  at  that  exercised 
by  permanent  Government  officials  sitting  at  desks  in  White- 
hall, with  little  or  no  knowledge  of  the  practical  difficulties  in 
any  particular  case.  When  I  come  to  discuss  the  functions  of 
county  boards,  I  think  it  will  be  seen  that  there  is  a  quantity  of 
good  and  useful  work  for  them  to  do,  and  that  their  establish- 
ment would  ensure  greater  economy  and  efficiency  in  our  local 
administration.  I  content  myself  therefore  for  the  present 
with  a  simple  statement  of  the  need  for  the  establishment 
of  an  authority  intermediate  to  the  primary  and  central  au- 
thority. 

Inasmuch  as  sanitary  matters  form  so  large  a  part  of  the 
duties  of  local  self-government,  it  would  clearly  be  desirable 
that  in  any  mapping  out  of  the  country  for  administrative  pur- 
poses, the  configuration  of  the  country  most  adapted  for  sanita- 
tion should  be  studied  and  as  far  as  possible  followed.  For  the 
Qnertion  of  ^^^^*  already  given,  it  would,  I  think,  be  impossible 
watershed  to  adopt  as  our  ^intermediate  area"  anything  else 
areas.  than  tne  couniy,  which  has  many  generations  of 

useful  work  to  recommend  it,  and  is  hallowed  by  historical  asso- 
ciations which  we  cannot  lightly  set  aside.  Short  of  an  absolute 
re-arrangement  of  the  whole  country,  which  this  century  at  all 
events  is  not  prepared  for,  and  which  appears  in  any  case  to  be 
unnecessary,  the  only  alternative  to  the  country  as  an  "  inter- 
mediate area  "  is  that  of  the  watershed.  Now  there  is  much  to 
recommend  a  watershed  as  an  area  for  sanitary  purposes,  and,  as 
Mr.  Tom  Taylor  well  observed  in  his  evidence  before  the  Boyal 
Sanitary  Commission,  a  watershed  board,  if  we  were  absolutely 
free  to  choose,  would  be  most  naturally  fitted  to  be  the  inter- 
mediate authority.* 

Sir  Henry  Thring,  the  Parliamentary  Counsel,  would  estab- 
lish a  conservancy  board  over  a  whole  river  basin ;  Sir  Robert 
Rawlinson  would  map  out  the  whole  kingdom  by  its  watersheds 
under  River  Conservancy  Boards,  and  put  each  tributary  river 
area  under  a  Sub-Conservancy  Board,  the  entire  oi^nisation 
being  under  one  Central  National  Conservancv.  The  Town 
Clerks  of  Liverpool  and  Manchester,  Dr.  Rumsey  of  Chelten- 
ham, and  Mr.  Bailey  Denton,  gave  evidence  before  the  Com- 
mission to  much  the  same  effect.  But  none  of  these  gentlemen, 
except  perhaps  the  last,  whose  view  was  that  **  there  is  no 
other  proper  division  of  the  country  than  watershed  divisions  ** 
under  the  control  of  Conservancy  Boards  (Q.  4848),  seem  to 


*  Fint  Beport,  page  20.    Q.  223  «£  Mgr. 
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have  looked  upon  these  latter  if  erected  as  anything  else  than 
special  boards  formed  for  definite  puiposes  of  arterial  drainage, 
water  storage,  and  river  protection.  They  did  not  contemplate 
their  acting  for  all  purposes  of  local  government  as  what  Mr. 
Tom  Tavlor  called  a  "  buffer  "  between  the  local  and  the  central 
authorities. 

It  is  one  argument  against  counties  as  intermediate  areas  that 
they  are  so  various  in  size  and  population.  But  has  anyone 
Watershed  thought  at  all  of  the  varying  sizes  of  watersheds  1 
areas  im-  The  table  given  in  the  AppencSx  (a),  which  I  borrow 
possible.  from  Mr.  Bailey  Denton's  evidence,  is  conclusive,  I 
submit,  of  the  impossibility  of  our  looking,  in  these  latter  days, 
upon  a  ^^  watershed  area  *'  as  a  practical  factor  of  local  govern- 
ment. For  instance,  the  Thames  and  its  tributaries  pass 
through  ten  counties ;  the  Trent  and  Derwent  through  seven 
counties ;  and  the  Cambridgeshire  Ouse  through  nine  counties. 
No  divisions  of  the  country  such  as  these  could  be  tolerated  at 
the  end  of  the  nineteenth  century,  at  the  expense  of  all  existing 
areas. 


Oonstitution  of  Intermediate  Authority. 

For  reasons  which  have  already  been  discussed,  the  interme- 
diate area  must  be  the  county.  But  if  we  were  to  make  the 
present  administrators  of  county  matters,  viz.,  the  justices,  into 
the  "  County  Board  "  which  is  in  everyone's  mouth,  and  to  the 
establishment  of  which  both  political  parties  are  more  or  less 
^^^  committed,  we  should  be  met  with  the  objection 

Jnstioes  ^^at  the  justices  are  in  no  sense  delegates  of  the 
nominees  of  people.  They  are  the  last  surviving  relic  of  the 
the  Crown,  feudal  system  in  this  country.  They  derive  their 
power  from  the  Crown  itself,  and  the  popular  voice  has  nothing 
whatever  to  do  with  their  appointment.  Practically  they 
represent  but  one  class  of  the  community — the  landlords ;  and 
tenants  and  ratepayers  have  for  years,  almost  for  generations, 
been  clamouring  for  a  share  in  county  government. 

A  good  many  proposals  have  been  made  as  to  the  constitution 
of  coimty  boards.  They  have  mostly  attempted  the  grafting 
of  such  boards  upon  our  existing  system  of  local  government, 
and  were  therefore  foredoomed  to  failure.  The  erection  of  one 
unified  local  authority  for  each  "primary  area"  makes  the 
constitution  of  county  boards  easier.'  Notwithstanding  the 
arguments  which  have  been  put  forward  for  making  these  boards 
directly  elective  by  the  ratepayers,  I  am  inclined  to  the  belief 
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that  a  more  sober  and  reflective  administration  of  county 
County  matters  will  be  achieved  by  making  the  members  of 

BoardB  to  the  county  boards  delegates  of  the  primary  boards ; 
dS**^t^  t.«.,  that  each  of  the  latter  should  choose  a  number 
frompri-  ^f  members  for  the  county  board,  proportionate  to 
mary  the  size  and  importance  of  its  district,  from  among 

^**"^  its  own  members  or  those  ratepayers  qualified  to  act 

as  such.  Mr.  Goschen  suggested  in  his  Eating  and  Local 
Government  Bill  of  1871,  that  to  delegated  members  of  this 
kind  should  be  added  an  equal  number  of  magistrates  chosen  by 
the  Quarter  Sessions ;  and  Mr.  Sclater-Booth  made  a  somewhat 
similar  proposal  in  his  County  Government  Bill  of  1878,  though 
he  did  not  propose  the  development  of  the  county  board  or  any 
of  her  organisation.  If  it  be  necessary  that  there  should  be  an 
TnftiwiriTi  infusion  of  the  magistracy  in  these  county  boards, 
of  magistra-  &  point  which  is  open  to  argument,  but  which  is  too 
07inCk>mit7  complicated  to  enter  upon  here,  then,  I  think,  a 
^''•^  proportion  of  one-third  would  be  quite  sufficient  to 
to  meet  all  views. 


Duties  of  County  Authorities. 

The  duties  of  the  County  Board  have  next  to  be  considered. 
In  the  first  place,  they  would  take  over  all  the  administrative 
business  at  present  performed  by  the  quarter  sessions,  except 
that  of  the  control  oi  the  police,  which  being  a  department  of 
the  administration  of  justice,  should  be  kept  apart  from  the 
administration  of  the  public  health.  The  former  is  primarily 
a  matter  of  Imperial  concei-n,  the  latter  is  primarily  a  matt«r 
of  local  concern  only.  The  purposes  of  the  present  county 
organisation  are  of  two  kinds.  Imperial  and  local.  Included  in 
the  first  are:  the  maintenance  of  the  peace,  the 
^^^"^  reserve  forces  or  militia,  the  administration  of 
County  justice,  including  the  control  of  the   police,   and 

^*^*'**"*™'  parliamentary  representation.  Amongst  the  duties 
of  local  government  now  performed  by  the  county 
magistrates,  are :  the  management  of  bridges  and  main-roads, 
the  control  of  limatics,  licensing  of  houses  for  the  sale  of  intoxi- 
cating liquors,  licensing  of  knackers  and  others,  the  execution  of 
the  Contagious  Diseases  (Animals)  Act,  including  the  inspec- 
tion of  dairies  and  milk  shops,  the  regulation  of  weights  and 
measures,  the  adulteration  of  foods  and  drugs,  the  registration  of 
voters,  and  the  control,  by  way  of  appeal  or  otherwise,  of  minor 
local  authorities.  All  the  duties  of  the  second  class  would  be 
transferred  to  the  new  County  Board. 
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But  there  are  many  additional  functions  which  may  properly 
Additional  be  transferred  to  it.  In  the  first  place,  I  think 
foT^^oity  ^^^^ — ^much  as  the  county  has  to  provide  and  ad- 
Boord.  minister  lunatic  asylums — it  should  take  up  also 

the  control  of  all  workhouses  and  pauper  infirmaries  m  the 
In-door  county,  and  administer  in-door  relief.  I  cannot 
reiiet  myself    see    what    essential    connection    there   is 

between  providing  food  and  shelter  for  the  poorest  and  weakest 
members  of  the  community,  and  giving  temporary  medical  or 
other  relief  to  those  suddenly  struck  down  by  sickness  or  mis- 
fortune. The  proper  organisation  of  what  is  now  called  the 
"  poor  law "  is  a  subject  of  great  complexity,  which  has  exer- 
cised the  minds  of  some  of  our  best  administrators.  I  cannot 
now  go  into  details  with  reference  to  it,  but  it  seems  to  me  that 
its  solution  would  be  immensely  simplified  by  a  definite  rup- 
ture of  the  two  kinds  of  municipal  assistance  to  the  individual  now 
known  by  the  names  of  "  in-door  relief"  and  **  out-door  relief." 
The  latter  is  a  fair  object  for  the  consideration  of  the  primary 
authority;  the  latter  is  a  matter  affecting  more  closely  the 
county  at  large,  and  needing  for  its  proper  administration  an 
area  larger  than  that  of  the  primary  authority.  There  could 
not  be  a  workhouse  for  each  of  these,  and  there  must  of  neces- 
sity be  combination.  Let  workhouses  therefore  be 
Work-  — jjg   lunatic  asylums  are   already — ^provided  and 

^^  administered  by  the  county  authority.     Medical 

and  other  "  out-door  '*  relief  would  still  remain  in  the  hands  of 
the  primary  authority,  and,  divested  of  its  poor-law  taint, 
might  be  made,  under  a  judicious  system  of  combination  with 
provident  dispensaries,  a  valuable  means  of  encouraging  self- 
help  among  the  poor. 

Financially,  too,  this  transference  of  in-door  relief  would  be 
Unfiiimess  *^  advantage.  Nothing  is  more  anomalous  or 
of  present  unfair  than  the  poor  law  rating  as  at  present  prac- 
PooriAw       tised.     Let  us  suppose  a  town  which,  together  with 

^^'  certain  rural  parishes  around  it,  forms  a  poor  law 

union.  The  town  contributes  by  far  the  greater  proportion  of 
the  paupers,  but  the  incidence  of  the  poor  rate  is  not  thereby 
made  heavier  on  the  town  than  on  the  rural  parishes.  All 
pay  alike,  so  that  the  rural  people  help  to  lighten  the  poor  law 
burdens  of  the  urban.  And  to  make  the  matter  still  worse,  a 
farmer  is  rated  upon  a  system  that  may  make  his  assessment 
greater  than  his  whole  income,  whilst  a  tradesman  in  the  town 
probably  pays  only  on  a  part  of  his  income.  These  inequalities 
would  be  less  severely  felt  if  all  in-door  relief  were  transferred 
•««•   t-i-  to  the  county  boards;  and  the  "workhouse  test" 

VVOrJCnOTlfle  i_«-i-i  i«-«ii  ^-i  ^^     r  1 

test.  which  has    so    dimmished    out-door  reuef    when 
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guardians  are  in  earnest  about  it,  would  tend  to  become  more 
generally  applied  if  the  expenses  of  pauperism  could  be  thereby 
shifted  from  their  own  shoulders  to  that  of  the  county  at  large. 
The  success  of  the  Metropolitan  Poor  Fund  under  Mr.  Hardy's 
Act  of  1867  ought,  I  think  to  give  us  some  encouragement  in 
spreaxling  the  expenses  of  the  maintenance  of  in-door  paupers 
over  a  larger  area  than  at  present. 

The  present  state  of  the  highway  law  is  very  unsatisfactory. 
A  bridge  is  under  the  control  of  the  county ;  the  roadway  which 
it  was  erected  to  support  is  under  the  control  of  the  mghway 
Control  of  toard.  "Main  roads,"  a  new  class  of  highways 
main  roads  invented  in  1878,  are  under  the  care  of  highway 
and  bridges,  authorities,  but  the  county  has  to  pay  hi3f  the 
expense  of  their  maintenance,  and  has  also  some  general  powers 
of  control  over  highways.  In  the  revised  arrangements  all 
main  roads  and  the  bridges  over  which  they  run  should  be  under 
the  definite  control  of  the  county  board.  All  other  roads  and 
bridges  should  be  under  the  local  authority. 

The  county  authority  would  also  have  to  watch  and  from 
time  to  time  to  intervene  in  enquiries  and  legislation  affecting 
watersheds,  drainage,  and  rivers. 

These  are  definite  duties,  in  which  there  would  be  no  possibility 
of  overlapping  of  jurisdiction  between  the  primary  and  inter- 
mediate authorities.  Nicer  questions  would  arise  when  a  duty 
primarily  devolving  upon  a  local  authority,  such  for  instance 
as  the  provision  of  sewerage  or  of  a  proper  water 
Oombino-  supply,  was  plainly  beyond  its  unassistea  powers, 
primary  In  s^cn  cases  the  counQr  authority,  which  would  be 
anthorities  cognizant  of  these  difficulties  through  the  agency 
^^^2^  of  its  officials,  to  be  presently  referred  to,  should 
have  power  to  combine  two  or  more  authorities  for 
a  definite  sanitaiy  purpose,  and  to  apportion  the  expense  of  the 
necessarv  works  amongst  the  jurisdictions  concerned.  Where 
one  autnoriiy  obstinately  refused  to  join  in  a  work  that  was 
plainly  required,  or  denied  facilities  to  its  neighbour  which  it 
Ck>eroionof  ^*^  ^^  moral  right  to  refuse,  then  the  countv  board 
reciuont  should  have  tne  power  of  coercing  such  local 
authorities,  authority  into  doing  what  was  necessary.  Similarly, 
if  a  district  was  insufficiently  supplied  with  schools,  it  should  be 
the  duty  of  the  county  board  to  see  that  the  deficiency  was 
corrected.  Obviously  this  exercise  of  power  would  be  less 
resented  if  coming  from  an  elective  board,  m  which  the  offendrug 
body  was  itself  represented,  than  if  emanating  from  a  Govern- 
ment department. 

There  is  one  function  which  should  devolve  upon  county 
authorities  on  which  I  find  it  necessary  to  enlarge  a  little. 
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The  supply  of  pure  and  wholesome  water  by  a  local  authority 
'Watexaiieds  ^  ™  constituents  is  of  course  of  primaiy  importance, 
•nd  water  But  in  casting  about  for  sources  of  supply,  authorities 
Bnppiies.  have  not  been  particular  to  confine  themselves  to 
their  own  watershed,  the  yield  of  which  fairly  belongs  to  them, 
but  have  impounded  supplies  just  where  it  happened  to  be 
convenient  for  themselves,  regardless  of  the  present  wants  or 
possible  future  needs  of  the  districts  included  m  the  watershed. 
Practically  there  has  been  no  one  to  say  them  nay ;  and  an  Act 
of  Parliament  once  obtained,  "vested  rights"  of  the  most 
uncompromising  kind  have  been  claimed  and  fought  for  in  the 
law  courts.  It  has  even  happened  that  a  district  to  which  a 
water  supply  captured  by  a  great  corporation  properly  belonged, 
at  least  in  part,  and  whose  area  was  traversed  by  the  corporation 
water  mains,  has  been  refused  any  share  of  the  water,  on  the 
ground  that  it  was  the  property  of  the  corporation,  and  none  of 
it  could  be  spared* 

It  must  not  be  forgotten  that  there  are  other  interests  besides 
those  of  the  local  authorities  and  the  water  consumers  to  be 
considered  and  guarded.  Primd  facie  each  district  msLj  be 
entitled  to  consume  so  much  of  the  water  found  vnthin  it  as 
may  be  necessary  or  convenient  for  its  purpose.  It  may 
acquire  the  right  to  take  the  water,  either  oy  agreement  with 
those  who  have  the  right  over  it,  or  by  compulsory  process  by 
provisional  order  where  those  parties  oppose. 

But  the  taking  of  water  from  beyond  the  district  is  a  question 
not  merely  between  the  water  owner  and  the  water  consumer 
immediately  at  issue,  but  involves  other,  perhaps  much  wider, 
Takinffof  interests;  and  if  public  inquiry  be  necessary  in 
water  from  cases  where  the  local  authority  and  the  owner  are 
another         at  issue,  much  more  is  it  needful  to  require  vigilance 

b^oon^Ued  ^^  *^®  P^"^  ^^  ^^°^®  outside  authority  where  those 
by  County  parties  are  agreed.  True  it  may  be  that  in  many 
Board.  instances  there  might  be  no  practical  mischief  in 

allowing  the  local  authority  to  bargain  without  restriction,  with 
the  owner  of  neighbouring  land  or  water,  for  its  necessary  water 
sm^plyj'but  there  must  be  other  instances — e.g.j  a  proposed 
taking,  by  agreement,  of  water  from  another  watershea  within, 
or  beyond,  the  district — where  the  exercise  of  such  unrestricted 
power  might  operate  to  the  serious  prejudice  of  another  district, 
perhaps  adjoinmg,  and  perhaps  even  distant.  It  is  impossible 
to  anticipate  by  Statute  Law  the  varying  circumstances  which 
may  arise,  and  the  consent  of  the  county  authority  ought 
invariably  to  be  obtained  to  the  taking  of  water  by  a  local 
authority  for  the  purpose  of  public  supply,  power  being  given 
to  the  central  authority,  if  the  consent  of  the  county  authority 
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should  be  withheld,  to  hear  the  parties  interested,  and  to 
decide.* 

The  giving  of  this  consent  ought  never  to  be  a  mere  f or- 
inQiiiiT  mality.  The  inquiring  authority  should  order 
shotddbe  skilled  investigation  bj  its  own  officers  into  the 
whole  circumstances  of  the  watershed  as  regards 
sufficiency  of  supply  for  its  own  wants;  and  an 
unopposed  petition  for  sanction  should  make  it,  if  possible,  more 
vigilant  in  ascertaining  that  the  future  interests  of  the  com- 
munity at  large  would  not  be  prejudiced  by  its  present  consent. 


made  in  all 
oases. 


County  Authorities  and  Private  Billa. 

It  is  a  point  worthy  of  consideration,  whether  county  authori- 
ties could  not  relieve  the  Imperial  Parliament  from  part  at  least 
of  its  incubus  of  private  bills,  if  they  were  clothed  with  powers 
to  authorize  the  construction  of  railways,  canals,  water^works, 
drainage,  and  other  schemes  affecting  their  county.  The  reform 
Befoim  of  ^^  private  bill  legislation  is,  like  the  reform  of  local 
Private  Bm  government  matters,  a  matter  to  which  Parliament 
Legislation,  will  have  to  give  attention  very  shortly,  and  I  do 
not  propose  to  obscure  my  present  issue  by  enlarging  on  this 
very  fertile  and  suggestive  topic.  But  I  have  thought  it 
would  be  useful,  as  indicating  the  possibilities  of  a  transference 
of  some  at  least  of  the  private  bill  duti'es  of  Parliament  to  the 
authority  of  each  county,  acting  as  a  kind  of  local  legislature, 
to  take  out  the  objects  oi  the  local  bills  which  have  been  passed 
into  law  during  the  last  four  years.    The  result  is  as  follows : — 


1882. 

1883. 

1884. 

1885. 

Bilk. 

Boyal 
Assents 

Bills. 

Boy»l 
Assents 

Bflla. 

Boyal 
Assents 

BillB. 

Boyml 
Asseati 

Public  Acts  

247 

124 

283 

118 

231 

82 

191 

81 

Private  Acta— 
Ruilwavs   

141 
24 
83 
36 
21 
48 

93 
20 
30 
31 
21 
30 

118 
21 
24 
22 
27 
60 

78 
17 
21 
16 
15 
33 

121 
23 
22 
24 
21 
70 

80 
15 
20 
17 
10 
55 

105 
15 
28 
24 
15 
49 

68 

Canals  and  Docks) 
and  Harbours...) 
Conx)zationB 

7 
22 

Gas  and  Water 

Tram  ways  Ttr......... 

21 
12 

Miscellaneous  

31 

303 

225 

262 

180 

281 

203 

236 

161 

*  See  OD  this  subject  the  report  of  the  Metropolitan  Water  Supply  Com* 
mission,  1869,  p.  cxziy. 
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Now  as  regards  the  gas  and  water  and  tramway  schemes 
at  leasty  the  connfy  authority  would  be  likely  to  give  as 
sound  a  decision  as  the  chance  agglomeration  of  four  or  five 
members  of  parliament,  and  those  of  necessity  not  the  most 
enlightened  or  business-like.  It  is  true  that  the  latest  writer  on 
the  subject,  Mr.  Frederick  Clifford,  expresses  the  opinion  that 
^^  a  change  of  tribunal  from  parliament  to  some  outside  tribunal, 
might,  and  indeed  would,  affect  the  character  and  weight  of 
the  decision,  but  would  alter  none  of  the  other  conditions  which 
make  existing  procedure  costly.'*  *  A  rising  and  successful 
counsel  at  the  parliamentary  bar  is,  perhaps,  hardly  the  most 
impartial  judge  on  this  question ;  and  I  leave  the  point  open 
for  the  moment,  with  tne  expression  of  my  strong  opinion,, 
derived  from  a  very  extensive  experience  of  pri- 
ness  of  "  ^*^  ^^^^^  ^^  different  kinds,  that  nothing  could  be 
present  more  wasteful  of  time,  strength,  and  money,  than 

■y"*^™*  the  present  system  of  private  legislation. 

Against  Mr.  Frederick  Clifford,  I  may  perhaps  be  allowed  to 
put  J  ohn  Stuart  Mill     Says  Mill : 

"  It  is  but  a  sniAll  portion  of  the  public  business  of  a  country  which  can 
be  well  done  or  safely  attempted  by  the  central  authorities,  and  even  in  our 
own  Government,  the  least  centralised  in  Europe,  the  legislative  portion  at 
least  of  the  governing  body  busies  itself  far  too  much  with  local  affairs, 
employing  the  supreme  power  of  the  State  in  cutting  small  knots  which  there 
ought  to  be  other  and  better  means  of  untying.  The  enormous  amount  of 
priyate  business,  which  takes  up  the  time  of  Parliament  and  the  thoughts  of 
its  individual  members,  distracting  them  from  the  proper  occupations  of  the 
great  council  of  the  nation,  is  felt  by  all  thinkers  and  observers  as  a  serious 
evil,  and,  what  is  worse,  an  increasing  one.  "t 

This  was  said  nearly  a  generation  ago,  when  the  procedure 
of  Parliament  was  more  leisurely  and  infinitely  less  fatiguing 
than  at  present.  What  would  Mill  have  said  of  the  new  order 
of  things,  when  almost  everything  is  the  subject  of  intermin- 
able wrangles  and  discussions,  and  Parliament  is  absolutely 
choked  ana  paralysed  by  its  own  verbosity,  and  by  its  cimibrous 
and  antiquated  methods  of  procedure? 

For  the  re-adjustment  of  the  areas,  debts  and  property  of  the 
primary  authorities  which  would  become  necessary  when  the 
Qfy^j^joty  scheme  of  reform  sketched  out  in  this  paper  was 

Boards  to  brought  into  force,  the  county  board  would  be 
'^""^^rfT^t-  responsible,  being  perhaps  temporarily  constituted 
im^roper^  for  that  purpose  from  delegates  of  the  existing  local 
of  Primary  authorities.  This  would  ensure  a  hearing  of  all 
Authorities,    claims,  and  a  settlement  by  one's  own  people,  which 

♦  *•  A  History  of  Private  Bill  Legislation,"  page  260.    (Butterworths,  1886). 
t  '*  Bepresentative  Government,"  page  266. 
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is  always  preferable  to  that  of  a  stranger,  as  a  government 
official  must  necessarily  be. 

There  are  some  other  matters  which  might  properly  come 
nnder  the  control  of  the  county  authority,  such  lor  instance  as 
the  decision  as  to  *4ocal  option"  with  regard  to  the  sale  of 
intoxicating  liquors  in  any  area,  the  administration  and  super- 
vision of  the  charities  and  charitable  foundations  of  the  county, 
and  the  like ;  but  as  I  am  addressing  a  Congress  of  sanitarians, 
and  am  looking  at  the  question  of  local  government  reform 
more  from  the  hygienic  point  of  view,  I  do  not  think  it  neces- 
sary to  do  more  than  mention  these. 


Officers  of  Intermediate  Authority. 

It  will  have  been  pretty  obvious  from  what  has  gone  before, 
that  I  am  contemplating  the  grouping  of  all  skilled  and 
technical  officials  round  the  coimty  board.  This  will  conduce 
at  once  to  economy  (because  each  primary  authority 
offloiaiB  of  could  not  provide  an  expensive  staff  for  itself),  to 
Ckiiinty  efficiency  (because  the  county  can  afford  to  pay  for 

^^^"^  the  entire  services  of  good  men),  and  to  continui^ 

and  symmetry  (becaiise  the  same  official  can  be  employed  on  all 
works  of  an  iaentical  kind).  The  superior  officials  that  a 
county  board  would  require  for  the  proper  management  of  its 
business  would  be  the  following : — 

A  Secretary^  who  should  be  a  man  of  administrative  ability 
and  organizing  power ;  not  necessarily  a  lawyer,  as  the  clerk  of 
the  peace  womd  look  after  the  legal  business  of  the  county. 

All  Architect  and  Surveyor^  under  whose  care  should  be  the 
county  buildings,  the  roads,  and  the  bridges.  To  him  should 
be  referred  all  plans  for  new  public  buildings  and  erections,  such 
as  hospitals,  infirmaries,  asylums,  and  the  like ;  and  he  should 
possess  the  power  of  inspecting  and  reporting  on  the  fabric  and 
sanitary  arrangements  of  all  existing  buildings  of  the  kind.  All 
technical  points  arising  out  of  the  passing  by  the  **  primary 
authority  '  of  plans  of  new  domestic  houses  should  come  before 
him. 

A  skilled  ChemUtj  who  should  act  as  public  analyser  of  all 
adulterated  food  and  drugs,  of  all  suspected  water,  of  the  purity 
of  gas  supplies,  and  of  the  pollution  of  the  air  by  noxious  trades. 
[In  smaller  counties  these  duties  might  be  made  over,  as  th^ 
are  already  in  some  large  towns,  to  the  medical  officer  of  health]. 

A  Veterinary  Surgeon,  to  advise  as  to  the  contagious  diseases 
of  animals  and  the  movement  of  flocks  and  herds  in  the  county. 

And  lastly  (and  most  important)  a  number — ^proportionate  to 
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■Oftzidalotui 
position  of 
Health 

OfflOOTS. 


the  size  of  the  coxmty — of  Superintending  Medical  Officers  of 
Heahh, 

Before  a  mixed  audience  I  shotdd  not  be  justified  in  enlarging, 
as  I  should  otherwise  be  certainly  tempted  to  do,  upon  the 
disgraceful  and  contemptible  way  in  which  the  just  claims  of 
medical  officers  of  health  to  recognition  and  security 
of  tenure  have  been  derided  and  set  aside.  Nothing 
is  more  anomalous  in  our  present  system  of  sanitary 
government  than  the  position  of  the  medical  ofiicers 
of  health. 

When   the   appointment  of  health  officer  was  first  made 

obligatory  upon  local  authorities,  one  Local  Government  Board 

inspector  urged  one  plan  in  one  part  of  the  countrv,  whilst 

another  as  strongly  advocated  a  different  plan.      But  local 

authorities  were  nearly  always  allowed  to  decide  for  themselves 

according  to  their  own  unassisted  intelligence,  and  the  consequence 

has  been  the  most  extraordinary  jumble  of  health- 

Jnmbie  of     officering  that  it  is  possible  to  conceive ;  a  jumble  of 

^[Sli^'tig       areasj  a  jumble  of  salaries,  a  jumble  of  terms  and 

conditions  of  appointment ;  a  jumble  of  everythinff. 

Some  idea  may  be  gamed  as  to  the  variations  of  health 

appointments  that  at  present  exist  from  the  following  table, 

wnich  I  extract  from  the  last  Annual  Beport  of  the  Local 

Government  Board  (p.  cxix.)  : 


Medical  OmoiBS  or  HxAiiTs. 

[NOTB.— ActthorltlMi  which  chooae  to  rabmit 
the  ftppolntmenta  of  their  Health  Offloen  to  the 
fpreetlcally  nominal)  soperriilon  of  the  Local 
Ooyemment  Board,  are  entitled  to  claim  half 
Uie  aalariee  of  these  officers  from  the  Imperial 
Treaanry.] 


Bora]  Sanitary 
IMstricts. 


'I 


Urban  Sanitary 
Districts. 


o  o 
< 


o  . 


•3  w  J 


Officers  whose 
salaries  are 
partly  paid 

GoTerument. 


^Acting  for  the  district 
of  a  single  Authority. 

Acting  for  diyisioxiB  of 
the  district  of  a  sin- 
gle (Buial)  Author- 
ity   

Acting  for  the  district 
or  ^o  or  more  Sani- 
tary Authorities 

OffiMrn  whnnA  ( ^^^^  ^O'  the  district 

^SrieTir      «?  a  dngle  Authority. 
whoUy  paid      ^"*1%:1°' :J!!f  r.2* 


by  the  Local 
Authoritiea 


the  district  of  a  sin- 
gle (Bural)  Author- 
ity   


297 

85 

142 

29 

22 


556 


297 

191 
44 
29 

79 


385 


170 
225 


640 


780 


885 


45 

225 


655 
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Combinations  of  authorities  which  had  with  infinite  trouble 
been  got  together,  in  order  that  an  oflScer  debarred  from  private 
practice  ana  devoting  himself  entirely  to  his  health  duties  might 
be  appointed,  have  in  quite  a  number  of  instances  crumbled  to 
pieces  at  the  will  of  a  cross-grained  or  ignorant  constituent 
body.  The  greatest  personal  sufferer  in  all  these  cases  was,  of 
course,  the  medical  officer  of  health,  who  had  forsaken  other 
avenues  of  professional  advancement  in  the  hope  that  he  might 
find  fame  and  honour  in  the  paths  of  public  medicine.  Officers 
have  been  dismissed  for  speaking  their  minds  with  truth  and 
freedom  as  to  the  sanitary  evils  they  found  around  them,  or 
their  official  lives  have  been  made  so  mtolerable  that,  like  Mr. 
Shirley  Murphy,  there  was  no  course  open  to  them  but  resig- 
nation. Practically  every  officer,  however  tried  and  skilful,  has 
been  subjected  to  the  trying  ordeal  of  re-election  at  f requent, 
sometimes  annual,  periods,  with  the  haunting  fear 
^laej^^  ever  present  upon  him,  that  some  member  of  the 
OffloerB.  local  authoritv  with  whom  the  fearless  performance 
of  his  duty  had  brought  him  in  conffict,  would 
compass  his  rejection  or  supercession.  To  these  re-elections  has 
lately  been  added  a  new  terror.  It  has  come  to  be  the  fashion 
for  local  authorities  to  re-elect  their  officers  only  on  the  con- 
dition of  their  accepting  a  diminution  of  pay.  The  l/ocal 
Government  Board  have  been  making  some  futile  protests 
against  this  growing  habit ;  but  it  appears  to  be,  nevertheless, 
extending. 

One  of  the  best  and  most  energetic  of  health  officers,  Mr. 
H.  E.  Armstrong  of  Newcastle-upon-Tyne,  remarked  truly 
enough,  in  a  rocent  address,  that,  ^'  in  the  present  state  of 
opinion,  and  the  perpetual  conflict  between  private  interest  and 
public  duty,  the  post  of  an  earnest  conscientious  officer  of  health 
is  one  of  devotion,  danger,  and  self-sacrifice,  scarcely  justifiable 
considering  the  inadequate  return  he  receives  for  it^  His  ever- 
increasing  duties  bring  with  them  increasing  anxiety  and 
responsibility,  and  the  need  of  additional  effort  without  com- 
pensating benefit  to  himself.  A  practical  exponent  of  virtue, 
which,  according  to  Pythagoras,  means  to  seek  truth  and  to  do 
good,  he  too  often  finds  his  conduct  its  own  and  only  reward.** 

Clearlvy  health  officers  must  be  appointed  on  some  more 
reasonable  system ;  they  must  be  safeguarded  from  capricious 
clippings  of  their  already  inadequate  emoluments,  and  they 
must  have  greater  security  of  tenure.  This  would  be  pro- 
vided for  by  handing  over  their  appointment  to  counly  boards^ 
and  hj  enacting  that  they  were  to  hold  their  office  on  good 
behaviour,  and  to  devote  their  whole  time  to  their  duties. 

The  functions  of  a  superintending  medical  officer  of  health 
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might  profitftbly  inclade  not  only  the  present  duties  of  disease- 
prevention  and  repression  now  contemplated  by  the  oiBcial 
Ptmofcions  order  ot  the  Local  Government  Board,  but  also 
of  Sopeziii-  many  other  duties  of  a  kindred  nature,  at  present  per- 
J2^^  formed  by  different  people,  or  not  performed  at  all. 
oiBoen  of  For  example,  he  should  conduct  and  control  the  post- 
Hai'ttiL  mortem  examinations  for   coroners'  inquests  and 

other  medico-legal  inquiries,  and  direct  investigations  in  the 
case  of  all  suspicious  uncertified  deaths.  He  should  act  as 
medical  assessor  or  referee  in  obscure  or  disputed  cases,  sanitary 
or  medico- legal,  which  require  forensic  adjudication.  He  should 
act  as  inspector  of  burial  grounds,  and  advise  the  county  board 
as  to  their  closure  when  necessary.  He  should  be  empowered 
to  inspect  factories,  workshops,  bakehouses,  dressmakers'  estab- 
lishments, and  all  other  workplaces,  as  to  their  sanitaiy  condi- 
tion and  the  health  of  the  employ^.  He  should  inspect  the 
sources  and  take  measures  for  safeguarding  the  purity  of  water 
supplied  to  urban  communities,  examine  and  report  on  the 
supplies  of  gas,  the  management  of  alkaU  and  other  chemical 
works,  the  arterial  drainage  of  river  valleys  within  the  county, 
and  the  nrevention  of  smoke  and  other  noxious  vapours  in 
towns  ana  populous  districts.  Gbnerally,  in  fact,  he  should 
afford  skilled  medical  assistance  in  all  the  branches  of  local 
government  which  may  require  it. 

In  this  connection  I  think  it  may  be  useful  to  reprint  (see 
Appendix  B.)  the  substance  of  a  very  exhaustive  memorandum 
wnich  was  prepared  by  the  late  Dr.  Rumsey  (one  of  the  earliest 
and  clearest-headed  of  sanitary  reformers),  for  the 
^J^o-  P"T«»e8  of  a  memorial  whici  was  presented  in 
xttDdnmon  May,  1868,  to  the  Lord  President  of  the  Council, 
2J*J?  .  the  Home  Secretary,  and  the  President  of  the  Poor 

^^''^^''^  Law  Board,  by  a  joint  committee  of  the  British 
Medical  and  Social  Science  Associations,  of  which  I  had  the 
honour  of  being  a  medical  member. 

This  Joint  Committee  was  appointed  in  1866  to  promote  a 
better  administration  of  fche  laws  relating  to  registration. 
The  Joint  medico-legal  inquiries,  and  the  improvement  of  the 
Committee  public  health.  Under  the  fostering  care  of  Drs. 
J?sj»*®  xlumsey  and  A.  P.  Stewart,  who  are  unhappily  no 
longer  with  us,  and  of  Messrs.  W.  H.  Michael  and 
W.  Clode,  whose  wise  counsels  we  are  fortunately  still  able  to 
command,  the  committee  took  a  foremost  share  in  shaping  and 
guiding  public  opinion  on  sanitaiy  matters,  and  it  was  directly 
mstrumental,  through  its  memorial  of  the  22nd  of  May,  1868, 
in  procuring  the  appointment  of  the  Royal  Sanitary  Commis- 
sion.    For  several  of  the  ideas  which  I  have  developed  in  this 
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paper  I  am  indebted  to  the  labours  of  that  committee,  and 
although  it  has  for  several  years  ceased  to  have  any  organized 
existence,  I  should  like  to  take  this  opportunity  of  calling 
attention  to  the  excellence  and  thoroughness  of  the  work  which 
it  accomplished. 

The  annual  reports  of  the  secretaries  are  amongst  the  most 
remarkable  papers  on  State  Medicine  with  which  I  am  acquain- 
ted ;  and  the  zeal  with  which,  during  its  period  of  oflSce,  the 
Joint  Committee  plied  the  ministers  of  the  period  with  deputa- 
tions and  memorials  is  worthy  of  all  praise  in  these  latter  days, 
when  we  are  accustomed  to  think  that  we  ourselves  are  the  only 
people  that  have  discovered  the  deficiencies  of  local  government. 
As  a  specimen  of  several  such,  I  take  leave  to  reprint  in  Appen- 
dix 0.  a  memorial  presented  by  the  Joint  Committee  to  Xord 
Beaconsfield  in  June,  1877  (unhappily  with  but  little  practical 
effect),  on  the  subjects  of  the  unification  of  the  sanitary  law,  the 
establishment  of  county  bowds,  and  the  remodelling  of  the  public 
health  medical  service.  This  memorial  sums  up  as  succinctly 
as  it  is  possible  to  state  them,  many  of  the  arguments  which  I 
have  in  the  course  of  this  address  attempted  to  elaborate.  ^       ^ 

A  study  of  Dr.  Rumsey's  memorandum  and  the  Committee  s 
memorial  will  serve  to  convince  the  most  casual  reader  of  the 
••iiittiedabs  very  fragmentary  manner  in  which  local  medical 
ofdootoiinff.'*  agency  is  even  now  managed.  The  **  little  dabs  of 
doctoring"  of  which  Mr.  Simon  spoke  so  caustically  thirty  years 
ago*  still  endure,  in  an  even  accentuated  form. 

With  the  exception  of  a  change  of  tense  and  a  little  shorten- 
ing, I  have  left  Dr.  Rumsey's  memorandum  pretty  much  as  it 
was,  indicating  in  the  margin  the  points  on  which  the  agency 
employed  has  been  varied  or  improved  since  the  memorandum 
was  written,  now  17  years  ago.  No  one  who  reads  these  papers 
Can  fail  to  perceive  how  imperfectly  the  objects  desired  by  the 
Joint  Committee  have  been  met  by  subsequent  legislation.  And 
here  I  must  leave  for  the  present  the  very  important  andpress- 
ing  c^uestion  of  the  appointment,  duties,  and  tenure  of  oflSce  by 
Medical  Ofiicers  of  Health. 


THE  CBNTBAIi  AUTHORITY. 

The  functions  and  attributes  of  the  Central  Authority  need  not 
detain  us  long.  One  thing  is  certain  :  it  must  not  take  upon  itself 
the  actual  work  of  local  government ;  it  must  be  advisory  and 

*  Minutes  of  Evidenoe  of  Select  Committee  on  Adulteration  of  Food.    (Q. 
806).    1855. 
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admonitory,  but  not  administrative.  It  mnst  steerclear  of  the  rock 
^^^^  on  which  the  General  Board  of  Health  was  wrecked : 
and  attri-  ^ ^^  ^  completely  is  self-government  the  habit  and 
butesof  quality  of  Englishmen,  that  the  conntry  would 
A^ority  resent  any  central  authorihr  undertaking  the  duties 
of  the  local  executive.  The  views  of  the  Boyal 
Sanitary  Commission  as  to  the  functions  of  the  central  authority 
may  perhaps  be  usefully  reproduced : — 

**  To  keep  all  local  authorities  and  their  officers  in  the  active  ezerdee  of 
their  own  legally  imposed  and  responsible  functions;  to  make  itself  ac- 
quainted with  any  default  and  to  remedy  it ;  to  direct  enquiries,  medical  and 
otherwise ;  to  give  advice  and  plans  when  required;  to  sanction  some  of  the 
larger  proceedings  of  the  local  authorities;  to  issue  provisional  ocdars, 
subject  to  Parliamentary  confirmation ;  to  receive  complaints  and  appeals ;  to 
issue  medical  regulations  on  emergencies ;  and  to  collect  medical  reports.** 
(Second  Beport,  vol.  L,  p.  86.) 

I  do  not  know  that  the  true  positions  which  the  local  and 
Mm*8  views  central  authorities  should  bear  to  one  another  have 
on  the  been  anywhere  so  clearly  and  succinctly  stated  as 

question.  by  Mr.  Mill,  whose  views  I  have  so  often  echoed  in 
the  course  of  this  address.  At  the  risk  of  twanging  always  on 
the  same  string,  I  transcribe  his  remarks  on  this  subject  also : 

**  The  authority  which  is  most  conversant  with  principles  should  be  supreme 
over  principles,  whUe  that  which  is  most  competent  in  details  should  have 
the  details  left  to  it.  The  principal  business  of  the  central  authority  should 
be  to  give  instruction,  of  the  local  authority  ta  apply  it.  Power  may  be 
localized,  but  knowledge  to  be  most  useful  must  be  centralized ;  there  must 
be  somewhere  a  focus  at  which  all  scattered  rays  are  collected,  that  the 
broken  and  coloured  lights  which  exist  elsewhere  can  find  there  what  is 

necessary  to  complete  and  purify  them. The   central 

authority  ought  to  keep  ojpen  a  perpetual  communication  with  the  localities ; 
informing  itself  by  their  experience,  and  them  by  its  own ;  giving  advice  freely 
when  asked,  volunteering  it  when  seen  to  be  required ;  compelling  publicity 
and  recordation  of  proceedings,  and  enforcing  obedience  to  every  general  law 
which  the  legislature  hss  laid  down  on  the  subject  of  local  management. 
That  some  such  laws  ought  to  be  laid  down,  few  are  likely  to  deny.  The 
localities  may  be  allowed  to  mismanage  their  own  interests,  but  not  to  pre- 
judice those  of  others,  nor  violate  those  principles  of  justice  between  one 
person  and  another,  of  which  it  is  the  duty  of  the  state  to  maintain  the  rigid 

observance. As  an  adviser  and  critic,  an  enforcer  of  the  laws, 

and  a  denouncer  to  Parliament  or  the  local  constituencies,  of  conduct  which 
it  deems  condemnable,  the  functions  of  the  executive  are  of  the  greatest 
possible  value."—"  Bepresentative  Government,"  pages  283-5^ 

LOCAL  YINAJSCl^ 

I  have  left  until  the  last,  partly  because  of  its  intricacy,  and 
partly  because  of  its  importance,  the  question  which  will  after 
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all  compel  attention  to  local  government,  if  nothing  else  will : 
AiiLiftitTiir  *^^  ^^**  ^^  *^®  ^^^  alarming  condition  of  local 
condition  of  finance.  It  IB  no  part  of  my  present  purpose  to 
^'ooai  analyse  the  rapid  increase  of  local  taxation,  and  of 

the  indebtedness  which,  in  so  ddxmair  a  fashion, 
is  being  piled  up  by  the  present  generation  for  the  next  to 
repay.  It  is,  however,  impossible  to  doubt  both  taxation  and 
indebtedness  would  be  decreased  by  the  unification  of  area 
and  authority  which  I  propose,  since  the  present  superfluous 
machinery  and  consequent  increased  expense  would  be  saved, 
and  the  local  budget  could  be  more  efficiently  controlled  where 
it  was  set  before  those  concerned  in  an  intelligible  way. 
To  quote  Mr.  Bathbone  again : — 

*'  At  present  it  is  impoesible  to  ascertain  the  total  amount  of  local  taxation 
at  any  given  moment,  because  all  the  returns  are  much  in  arrear,  and 
because  the  returns  sent  in  by  different  authorities  are  not  made  up  to  the 
same  date.  It  is  impossible  to  e<Mnpare  with  any  certainty  the  expenditure 
in  rural  and  in  urban  districta,  because  the  boundaries  of  unions  and  parishes 
intersect  the  boundaries  of  boroughs  and  local  board  districts.  It  is  im- 
possible to  determine  the  proportions  in  which  the  county  expenditure  is 
charged  on  boroughs,  on  local  board  districts,  and  on  rural  places,  or  the  pro- 
portions in  which  the  school  rate  is  charged  upon  local  board  districts  and 
upon  rural  parishes  partly  included  in  them.  It  is  impossible  to  furnish  an 
accurate  statement  of  ordinary  income  and  expenditure  within  urban  saoitary 
districts  and  for  purposes  merely  urban,  partly  because  the  capital  expendi- 
ture on  sewers,  on  streets,  on  gasworks  and  waterworks,  is  not  diBtinguiahiyt 
from  the  recurring  annual  expense  of  maintenance  and  supply,  partly  because 
places  which  provide  their  own  gas  and  water  are  not  distinguished  from 
those  in  which  they  are  supplied  by  private  enterprise.  Finally,  it  is  alto- 
gether impossible  from  the  accounts  of  twenty-three  several  kinds  of  local 
authority,  all  differently  constituted,  all  presiding  over  areas  which  often 
overlap  or  interlace,  using  different  periods  of  account  and  levying  rates  or 
contributionB  on  different  bases  and  on  different  valuations,  to  extract  any 
dear  budget  of  local  finance,  to  know  exactly  the  total  annual  income  or 
expenditure  or  the  total  indebtedness  of  the  local  government  of  this  king^ 
dom,  or  to  compute  the  proportion  which  these  several  sums  bear  to  one 
another  in  the  same  year,  or  to  themselves  in  former  years.**  * 

I  print  in  Appendix  D,  for  the  information  of  those  who  may 
care  to  study  tne  question  in  detail,  a  comparative  view  of  the 
Orowthof  receipts  and  expenditure  of  local  authorities  at  the 
expenditure  date  when  Mr.  Goschen  made  his  famous  report  of 
since  1868.  1870,  and  at  the  present  time,  or  at  least  as  closely 
to  the  present  time  as  the  cumbrous  machinery  of  the  Local 
Government  Board  permits.  Two  intermediate  periods  are 
also  printed  for  comparison.  A  great  many  caveats  would 
have  to  be  made  in  instituting  comparisons  between  these  four 

*  Muteiuth  CmOwy,  February,  1889. 
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sets  of  figures,  since  more  and  more  authorities  have  been  pre- 
vailed upon  to  make  returns,  and  the  earlier  and  later  figures 
are  not,  therefore,  strictly  comparable.  But  making  all  allow- 
ances, the  increase  of  expenditure  in  the  short  period  of 
fourteen  years  from  £30,000,000  to  £54,000,000,  or  80  per 
cent,  IB  sufficiently  startling.  In  1868,  the  rateable  value  of 
England  and  Wales  was  £100,668,000,  having  increased  from 
Growth  of  £51,898,000  in  1815.*  In  1882-3  the  rateable 
Bxpenditore  value  was  £141,407,000,  or  an  increase  of  40  per 
Vll^^^*  cent.  So  that  in  the  period  under  review  the  growth 
^:^l^  of  expenditure  has  b^  twice  as  rapid  as  the  |rowth 
Value.  in  value  of  the  property  subject  to  local  taxation. 

I  cannot  pursue  this  comparison  further,  but  may  perhaps 
,  usefully  give  for  reference  the  sources  from  which  the  receipts 
were  derived  at  these  two  periods : 

1868-9.  1882^. 

[Mr.  6o8chen*s  Report,  rParliamentary  Paper 

Appx.,  Pt.  III.,  Tab.  v.]  No.  209, 1885,  p.  10.] 

^16,223.000 Receipts  from  Rates £24,477,000 

1,225,000 Qovemment  Grants 3,182,000 

4y363,000 Tolls,  Dues,  Rents,  &c 4,691,000 

2,874,000 Miscellaneous    10,389,000 

5,468,000 Loans  10,968,000 


Growth  of  Iiooal  Indebtedness, 

But  the  growth  of  expenditure  is  not  in  itself  the  worst 
feature  of  the  returns.     So  long  as  the  expenditure  of  the  year 

was  fairly  met  out  of  current  receipts,  no  great 
^:^  permanent  ham  might  happen.  But  we  are  year 
Bodies  sink-  by  year  drawmg  bills  upon  the  future  to  an 
inc  deeper  increasing  amount,  and  are  availing  ourselves  of 
Sto  deSt'     loans  for  the  purposes  of  making  both  ends  meet  to 

a  far  greater  extent  than  we  pay  off  old  scores. 
The  local  indebtedness  of  the  county  was  returned  in  1870-1 
as  £38,250,000,  but  practically  no  reliance  is  to  be  placed  upon 
the  figures  as  to  outstanding  loans  given  in  the  years  betore 
1874-5.  At  the  end  of  that  financial  year,  the  outstanding 
loans  of  local  authorities  amounted  to  £92,820,000.  By  1878-9 
they  had  expanded  to  £128,190,000,  and  in  a  second  interval 

of  four  vears,  viz.,  by  the  31st  March,  1883,  they 

JJ^jJ^^g,     had  further  risen  to  Jbl59,140,000.     In  eight  years, 

inoreaaed       therefore,  local  indebtedness  increased  by  more  than 

nperoenft.     gg  miUions,  or  over  71  per  cent,  being  an  average 

^*""      increase  of  £8,300,000.    If  from  this  amount  be 

^  Appendix  to  Mr.  Goschen's  Beport  on  Local  Taxation^  1870,  Part  II., 
SsUe  TIL,  B. 
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deducted  the  average  annual  amount  of  the  loans  raised  by  the 
local  authorities  during  the  same  years,  the  average  annual 
amount  repaid  would  appear  to  be  £4,672,000,  or  36  per  cent, 
of  the  amount  borrowed. 

The  following  table  gives  the  exact  figures  for  each  of  the 
years  in  question : — 


Year. 

187« 

187M 

187ft-7 

1877-8 

1878-9 

loTV-oU  ••• 

1880-1 

1881-2 

1882^ 


•••    ••• 


•••    ••• 


•t*    ••• 


•••    •■• 


•••    ••• 


•••    ••• 


••■    ••• 


«••    ••• 


•••    *■• 


■••    ••• 


•■•    ••• 


•••    ••• 


•••    ••• 


•••    ••■ 


Amount  of  Kew 
LoMU  raised. 

£11,917,288 
£10,115,635 
£12,067,007 
£14,367,880 
£14^665,062 
£13,960,729 
£13.361,935 
£16,361,914 
£10,967.601 


Amoont  of  Loans 
Outatandliif. 

£92320,100 
£99,407,540 
£106,016,465 
£114,412,201 
£128,189,689 
£136,934^070 
£144,203,299 
£161,704,640 
£169,142,926 


Thus  the  total  amount  of  new  loans  raised  in  these  years 
amounted  to  £116,665,000,  equal  to  an  average  of  £12,963,000 
per  annum. 

I  give  in  Appendix  E  a  table  showing  the  outstanding  loans 
of  the  more  important  classes  of  local  authorities,  together  with 
the  population  and  valuation  of  the  country,  at  the  end  of  each 
of  the  last  seven  years.  As  might  be  expected,  the  largest 
amount  of  indebtedness  has  been  incurred  by  town  coimcils  and 
local  boards  for  sanitary  purposes.  The  loans  of  urban  sanitary 
authorities  increased  from  £41,539,549  in  1877  to  £72,378,929 
in  1883 ;  and  during  the  same  time  the  loans  of  School  Boards 
rose  from  £5,456,361  to  £12,818,861. 

It  may  be  worth  while  in  this  connection  to  compare  the 
respective  amounts  of  our  National  Debt  and  Local  Debt,  in 
1883  and  eight  vears  previously.  In  the  year  1875 
i^ro^.  ^^^  National  Debt  of  the  United  Kingdom  was  772 
tag  dimen-  millions,  whilst  the  local  debt  of  England  and  Wales 
goDflof  N*.  was  93  millions.  By  1883  the  National  Debt  had 
^  ^  diminished  to  756  milUons,  or  a  decrease  of  16 
millions;  whilst  in  the  same  eight  years  the  local  debt  had 
expanded  to  159  millions,  or  an  increase  of  66  millions^ 

It  stands,  of  course,  to  reason  that  the  claims  upon  local  autho- 
rities have  of  late  years  tended  to  increase  very  largely  in  number 
and  amount.    But  these  figures  cannot  be  looked  at  with  com- 

f)lacency.     Nor  would  they  be  so  regarded  by  the  community  at 
arge,  which  busies  itself  little  with  local  taxation  returns  two 
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irfxsaiBod-  *^^  sometimes  three  years  old,  if  the  local  budget 
sets  should  were  brou^t  before  Parliament  *  in  the  same  way 
bebTootfiit  that  the  rJational  Budget  now  is,  and  if  local 
Fail^nent  accoimts  were  submitted  to  eveiy  ratepayer  on  the 
and  before  debtor  and  creditor  principle  of  a  joint-stock  com- 
^•'^^•y*  pany's  report.  If  a  citizen  were  told  frankly  that 
the  total  of  his  rates  was  six  and  eightpence  in  the  poimd,  and 
that  the  amount  of  the  local  indebtedness  of  his  district  was 
equal  to  its  rateable  value  for  three  whole  years,  he  would  pro- 
bably bestir  himself  to  see  that  the  local  finances  were  got  under 
better  control,  and  put  on  some  sounder  footing.  At  present 
local  indebtedness  is  so  broken  up  and  is  incurred  under  so  divi- 
ded a  responsibility  that  its  growth,  which  can  only  be  checked 
locally,  is  not  known  locally,  and  could  not  be  effectually 
resisted  even  if  it  were. 


Local  Taxation. 

To  attempt  to  discuss  the  incidence  of  local  taxation  would 
Turrf^^ftft  oe  impossible  for  me  with  the  time  at  my  command, 
of  Local  Moreover,  there  are  so  many  intricate  questions 
Tazstion.  Qf  local  and  imperial  needs  ana  requirements  mixed 
up  with  it,  that  I  think  it  oest  to  confine  myself  to  the  truism 
that  there  should  be  an  uniform  assessment  of  all  real  pro- 
perty for  purposes  of  all  rates  and  taxes,  whether  local  or 
imperial,  and  an  unification  of  all  the  rates  at  present  levied  at 
different  times  and  on  different  systems.  At  present  there 
mav  be  three  different  assessments — by  the  union,  the  county, 
and,  if  it  thinks  fit,  the  borough.  There  are  the  poor  rate, 
the  highway  rate,  the  borough  rate,  the  general  district  rate, 
and  the  county  rate,  for  the  collectipn  of  each  of 
which  a  separate  machinery  is  or  may  be  employed. 
Each  authority  makes  up  its  own  accounts  in  its  own  way  and 
for  its  own  periods.  Prior  to  1877  there  were  nine  different 
dates  to  whicn  the  accounts  of  local  authorities  were  made  up 
in  the  Local  Taxation  Betums.     One  of  these  nine 

otuo^^SL  ^^^^  ^^  "  ^^®  y^^  ^^*  ended  previous  to  June," 
which  obviously  lent  itself  to  365  possible  permuta- 
tions. Since  then  the  Local  Government  Board  nas  suc- 
ceeded, under  an  Act  of  1877  (40  and  41  Vict,  c.  66),  in 
getting  most  of  the  local  authorities  under  its  own  immediate 
control  to  make  up  their  returns  to  the  25th  March.  The  accoimts 
of  the  metropolitan  vestries  and  district  boards,  of  sewer  autho- 

*  This  wa$  done  on  one  or  two  occasionB  some  years  ago.    It  ought  to  be 
made  a  role. 
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ritieB,  of  drainage,  embankment^  and  conservancj  authorities, 
of  markets  and  fair  aathorities,  of  bridges  and  ferries  authori- 
tieS|  and  of  barboar  authorities,  are,  however,  still  made  up  to 
*'  the  year  last  ended  previous  to  June " ;  those  for  Church 
rates  are  made  up  to  Easter-Day ;  those  of  the  City  of  London, 
the  Metropolitan  Board  of  Works,  and  Pilotage  Authorities  to 
the  31st  December ;  and  those  of  the  Commissioners  of  Sewers 
to  the  29th  September. 

At  present  tne  complete  unification  of  rates  cannot  be  carried 
into  enect  because  the  general  district  rate  exempts  railwavs, 
agricultural  land,  and  canals,  to  the  extent  of  tnree-fourths, 
irailst  the  poor-rate  and  other  rates  admit  of  no  such  exemption. 
Inquiry  is  needed  as  to  the  justice  or  injustice  of  this  exemption, 
OoBBoHdar  ^^^  meanwhile  the  rates  nught  at  least  be  consoli- 
tlon  of  dated  into  two,  or  better,  into  one  divided  into  two 

Bates.  parts ;  one  with  the  exemption,  and  the  other  with- 

out. There  would  be  this  further  advantage  in  the  latter  plan, 
that  the  second  half  of  the  rate  would  represent  substantiaUv 
the  same  thing  as  the  existing  poor  and  borough  rates,  on  which 
the  parliamentary  and  municipal  franchises  are  based. 

Probably  to  the  County  Board  must  be  given  the  control  and 
direction  of  valuation  for  the  purposes  not  only  of 
VaiDttiioiL  ^v^^hatever  rate  may  represent  the  existing  county 
rate,  but  also,  if  rates  arc  to  be  consolidated,  of  all  rates  and 
contributions;  and  it  will  be  one  of  its  most  important  and 
difficult  functions  to  see  that  the  existing  inequalities  and  dis- 
crepancies in  valuation  in  different  unions  are  removed.  The 
BxDenditare  disbursement  of  rates  in  each  unit  should  be  under 
must  be  one  control  and  subject  to  one  audit,  and  accounts 
under  one  of  the  receipts,  disbursements,  and  liabilities  should 
«>^*~^  be  prepared  and  published  on  one  uniform  plan 
throughout  the  country,  and  for  the  same  period  of  accounts 

Another  reform,  based  upon  both  official  and  business  ex- 
perience, may  here  be  mentioned.  Every  local  authority  and 
every  county  board  should  be  required  to  prepare  and  to 
jOgtijxudem  p^iblish  for  general  information,  full  and  precise 
of  proposed  estimates  of  its  proposed  expenditure  for  the  coming 
expenditure,  year,  as  is  already  required  of  communes  and 
departments  in  France.  This  would  be  a  very  important  check 
upon  waste  and  extravagance,  and  would  afford  to  every  rate- 
payer the  opportunity  of  familiarising  himself  with  the  return 
ne  gets  for  his  money.    The  Annual  Balance  Sheet 

lanoe  Sheet    ^^^^^l^  ^^^^  ^®  prepared,  and  when  officially  audited, 
published  in  the  local  newspapers  for  general  infor- 
mation.    This  publication  should  not  be  optional  with  the  local 
authority,  but  compulsory.     It  is  most  important  that  the 
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fullest  publicity  should  be  given  to  everything  connected  with 
the  finance  of  local  administration.  At  present,  any  information 
on  the  subject  is  only  obtainable  with  d^culty,  and  the  annual 
accoimts  are  nearly  always— except  in  some  well-administered 
boroughs — ^highly  complicated  and  unintelligible. 


Treasury  SubventionB  to  Looal  Bates. 

There  is  one  other  point  connected  with  local  finances  upon 
which  I  feel  it  incumSent  to  say  somethings  viz.,  the  question 
wp^Qf^gfj^  of  treasury  subventions  to  local  authorities.  Nothing 
•abveatknifl  which  has  grown  up  as  some  particular  grievance, 
^^^V  cuold  be  less  systematic  than  the  present  system, 
^'^^"****  made  itself  articulate,  and  a  weaK  ministry  has 
throttled  its  voice  for  the  moment  by  a  sop  in  the  shape  of  a 
parliamentary  grant.  The  cry  is  always  for  more  money  from 
the  government,  xmder  the  mistaken  impression  that  this  means 
someone  else  will  have  to  find  it,  and  you  will  not.  To  scatter 
money  as  at  present  amongst  a  multitude  of  petiy  authorities, 
for  a  number  of  widely  different  objects,  is  simply  to  encourage 
its  waste. 

The  total  amount  of  Treasury  Subventions,  according  to  the 
latest  obtainable  figures,*  was  £2,391»090  in  1882-^,  distributed 
as  follows : — 

Poor  Law  Authoritie8  •         .«•    £647,508 

[Medical    Offioen'    and    SchoolmaBters'  and    Sehool* 

mistressea'  salariea; 
Maintenance  of  Pauper  Lunatics ; 
Additional  Fees  to  Begiatrars  of  Births  and  Deaths.] 

County  Authorities £594,146 

[Police,  ^423,908;  Lunatic  Paupers  chargeable  to  Counties, 
X16,012 ;  Criminal  Prosecutions,  &c,  £154,226.  J 

Municipal  Corporations        •         £423,666 

[Pay  and  Qothing  of  Police,  £374,762 ;  Ptisoners,  £48,346 ; 
Lunatics  chitfgeable  to  Boroughs.] 

Urban  Sanitary  Authorities  (including  Town  Councils 

acting  as  sueA)  £72,792 

[Grants  for  salaries  of  sanitary  officers  and  for  main  roads.] 

Rural  Sanitary  Authorities £43,606 

[Grants  for  salaries  of  sanitary  officers  and  for  main  roads.] 

Port  Sanitary  Authorities      £564 

[Salaries  of  sanitary  officers.] 

Carried  forward £1,782,282 

*  The  local  rates  paid  on  Government  property— «  source  of  receipt  of 
recent  date— are  also  omitted,  as  properly  belonging  strictly  to  the  locality. 
The  rates  paid  by  Goyemment  in  this  way  amount  to  about  £160,000. 
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Brought  forward    ...    £1,782,282 

Metropolitan  Board  of  Works  ..      £10,000 

[Goyernment  oontributipn  to  Fire  Brigade.] 

Commiadoners  of  Police  for  Metropolis        £486,582 

[Salaries  of  Ck>miiiiflfiioner8,   &c.,   and  oontributioii  on  < 
aasesaed  rentaL] 

CorporaJtion  of  London         £3,913 

[Varioufl.| 

Highway  Authorities  in  Rural  Districts       £108,313 

[Towards  expenses  of  main  roads.] 

Total    £2,391,090 


I  have  omitted  *  from  this  acconnt  (as  it  is  left  out  from 
this    column  in  the  Local  Taxation  returns),  the   item  of 

£790,988  received  bj  school  boards  as  grants  in 
J^^  aid  of    elementary  education*     Strictly  speaking, 

this  is  of  course  a  Treasury  subvention  also ;  and  if 
added  to  the  above  it  would  raise  the  total  grants  from  the 
nation  towards  the  relief  of  local  taxation  to  £3,182,078.  But 
inasmuch  as  the  promotion  of  the  national  educatioi)  is  a  truly 
Imperial  object,  it  will  be  just  to  regard  the  cost  of  elementary 
schools  as  an  expense  in  which  it  is  proper  that  the  nation  as  a 
whole  should  bear  a  substantial  sharcf 

But  none   of  the  other  subjects  for  which  money  is  now 
granted  by  the  State  appear  to  me  to  stand  on  the  same  footing, 

and  if  every  one  of  the  subventions  were  with- 
robv^tionB  drawn,  I  think  no  injustice  would  follow,  provided 
to  be  oom-  some  tax  of  equivalent  or  nearly  equivalent  amount 
pomidedfor  jjq^  pg^j^  j^^  ^\^q  national  treasury  were  handed 

over  to  the  local  authorities.  Now  we  have  for- 
tunately an  impost  ready  to  our  hand  for  this  purpose  in  the 
Inhabited  House  Duty.  A  tax  on  inhabited  houses  was  first 
imposed  in  1696,  but  this  was  repealed  in  1834.  The  tax  was 
re-imposed  with  some  alterations  in  1851,  when  the  duty  on 
windows  was  discontinued,  and  it  has  been  levied  on  the  revised 
basis  ever  since.     Houses  under  £20  in  value  are  exempt ; 


*  Local  Taxation  Returns  (England).  Year  1882-d.  Parliamentary  Paper 
No.  444  of  Session,  1884. 

t  The  total  receipts  of  School  Boards  for  the  year  1882^  excluding  loans, 
were  £3,157,719,  of  which  £1.837,567  was  raised  by  rates,  £479,645  was 
received  in  fees,  £790,888  was  granted  by  the  Education  Department,  and 
£49,619  was  received  from  miscellaneous  sources. 
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houses  occnpied  partly  for  purpose  of  trade  and  partly  as 
dwelling  houses  are  charged  6a.  in  the  pound  of  rateable 
value;  and  ordinary  dwelung-houses  are  charged  9d.  in  the 
pound.  The  receipts  from  this  impost  have  enormously 
increased  of  late  years.  In  1854-5  the  receipts  were 
£650,241 ;  in  1864-5,  £916,806 ;  in  1874-5,  £1,380,770 ;  and 
in  1884-5,  £1,855,292.» 

It  was  one  of  the  proposals  of  the  Government  Bating  and 
EcnueTto  House  Tax  Bill  of  1871,  that  this  particular  tax — 
really  a  local  which  is  indeed,  in  its  essence,  more  of  a  local  than 
impost.  n  national  impost — should  be  handed  over  to,  and 

levied  by,  local  authorities.  (Clause  2.)  Mr.  Gladstone  has 
expressed  himself  emphatically  averse  to  the  system  of  state 
subventions  of  the  present  kind ;  and  I  submit  that  they  are 
bad  in  principle  and  mischievous  in  practice.  I  should  see  great 
advantage  in  the  compounding  once  and  for  all  of  these  sops  to 
local  clamour,  by  a  tax  like  the  house-tax,  which  is  practically 
their  equivalent  m  amount,  and  is  incomparablv  a  more  legitimate 
source  of  local  revenue  than  the  payment  of  a  sanitary  officer, 
for  example,  is  a  matter  for  Imperial  subsidy. 


CONGLXTSION. 

I  have  now  finished  this  long — necessarily  long — ex})lanation 
of  the  reforms  which  appear  to  me  to  be  required  to  brin^  local 
government  into  its  proper  position  as  one  of  the  most  impor- 
tant organisations  in  the  country.  My  main  propositions  admit, 
however,  of  being  very  concisely  stated.  They  are 
Befbrms  the  simplification  and  unification  of  the  primary 
'***'^""*^'  area;  the  creation  of  one  authority  for  all  local 
business,  and  only  one  ;  the  creation  of  county  Doards ;  the  re- 
organisation of  the  staff  of  local  government  officials,  and  the 
consolidation  of  local  finance. 

Let  me,  paraphrasing  the  words  of  the  Royal  Sanitary  Com- 
mission, give  expression,  by  way  of  conclusion,  to  my  profound 
conviction  that  no  system  of  administration,  however  complete 
in  theory,  upon  a  matter  of  such  importance  and  complexity  as 

*  Twenty-eighth  Beport  of  the  CommissionerB  of  Her  Majesty's  Inland 
Seyenue,  for  Sie  year  ended  Slst  March,  1886  (G.  4474  of  Session,  1885), 
Pages  86-7. 
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the  health  and  well-being  of  the  commomty,  can  be  expected  to 
Menof  ohA-  attain  its  object,  unless  men  of  superior  character 
motor  and  and  intelligence  throoghout  the  conntiy  feel  it 
mti^MSj^  their  duty  to  come  forward  and  take  part  in  ite 
partiniiooai  working.  The  system  of  self-government,  of  which 
OoTremment.  the  English  nation  is  so  justly  proud,  can  hardly  be 
applied  with  success  to  any  subject,  unless  the  governing  bodies 
comprise  a  fair  proportion  of  enlightened  ana  well-informed 
minds.  A  more  vigorous  and  intelligent  public  opinion  on  local 
government  has  yet  to  be  created  in  many  places,  and  until  it 
IS  created  the  action  of  the  authorities  will  be  more  or  less 
hesitating  and  inconsistent.  Many  questions  of  vital  impor- 
tance are  from  their  very  nature  incapable  of  being  completely 
provided  for  by  any  amount  of  legal  enactment,  however 
minute  and  explicit.  So  large  a  discretion  must  of  necessity  be 
left  to  local  authorities  as  to  details,  that  in  practice  much  will 
always  depend  on  the  energy  and  wisdom  of  those  who  conqxne 
such  authorities.  Moreover,  there  are  limits  to  the  power  of 
any  central  authority  to  remedy  the  evils  produced  by  local 
inefficiency.  It  may  control,  stimulate,  and  in  some  cases 
supplement  the  efforts  of  local  bodies,  but  it  cannot  be  a 
substitute  for  them.  It  seems  therefore  peculiarly  incumbent 
on  those  who  have  leisure  to  take  their  share  in  administering 
local  government.  In  this  work  not  only  will  prejudices  have 
to  be  overcome  and  inactivity  quickened  to  exertion,  but  a 
sound  judgment  must  be  exercised  as  to  the  extent  to  which, 
and  the  limits  within  which,  considerations  of  public  welfare 
ought  to  interfere  with  the  absolute  rights  of  private  owners 
of  property,  and  even  with  the  personal  liberty  of  individuals. 
It  is  work  therefore  which  cannot  be  performed  without  effort ; 
but  it  ought  to  be,  and  let  us  hope  that  it  will  be,  zealously 
undertaken,  now  that  Parliament  and  the  nation  is  becoming 
alive  to  the  importance  of  the  subject. 


APPENDIX  A.    (See  Piige  313.) 

[From  page  371  of  the  First  Beport  of  the  Boyal  Sanitary  OommlaBloiL] 

Tftbnlated  statement  of  the  principal  Bivers  of  Sngland  and  "Wales,  of  which  the 
Catehment  Baslna  or  Watershed  Areas  exceed  in  extent  350  ■qnare  miles. 


Kami  ov  Bivn. 


Aninf  SnBsez 

Avon,  Somerset    

Ayon,  Wilts  

Blackwater,  Essex  

Bure,  Norfolk  

Dee,  Cheshire   

Derwent,  Cumberland 

DoYey,  Wales    

Bden,  Cumberland  

Elwy.awyd;  Wales   

Exe,  Devon 

Humber  (Bz,  Ouse  8c  Trent) 

Lune,  Lancashire 

Hedway,  Kent 

Mersey   

Nen,  iMorthamptonshire 

Orwell,  Suflolt 

Oose,  TorksMre  

Ouse,  Cambridgeshire 

Pairet,  Somersetshire 

Babble,  Lancashire  

Bother,  Sussex 

8eyem  (Exe,  Wye) 

Stour  (Essex) 

Stoitr,Kent  

Stour,  Dorset    

Tamer,  Devon  

Tees 

Teifl,  Wales  

Test,  Hants  

Thames  

Torridge,  Devon 

Towy,  Wales 

Trent  and  Derwent 


Tweed 

Tyne  

Usk 

Waveney,  Norfolk  

Wear,  Durham 

Welland,  Northampton  

Witham,  Lincoln 

Wye,  Hereford 

Tare,  Norfolk   

Chichester,   Hayling  andl 
Portsmouth  dreeks j 


II 


1 

a 


Prtaieipal  Town  within  the 


13 


•••••• 

580 
212i 
106 
72^ 


66^ 
78 
75 
223 
84 


349 
869 
666 
465 
338 
850 
268 
264 
916 
306 
562 

1229 
434 
997 

1706 

1055 
257 

4207 

2894 
561 
501 
281 

4437 
420 
291 
479 
381 
744 
389 
544 

5162 
349 
522 

3972 

267 

1053 

650 

339 

455 

707 

10521 

1655 

533 

315 


3 

3 
2 
1 
1 
5 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 
1 
2 
9 
2 
2 
2 
8 
2 
1 
3 
2 
3 
3 
2 
10 
1 
3 


2 
2 
2 
1 
1 
2 
1 
6 
1 


Arundel. 

Bristol. 

Salisbury. 

Chelmsford. 

North  WaldianL 

Chester. 

Cockermouth. 

Machynlleth. 

Carliale. 

Denbigh. 

Exeter. 

Hull. 

Lancaster. 

Maidstone. 

Liverpool  8t  Manchester. 

Northampton. 

luswich 

York  and  Sheffield. 

Lynn  and  Cambridge. 

Bridge  water. 

Preston. 

Battle. 

Glo'ster  &  Shrewsbury. 

ManninglTee. 

Canterbury. 

Blandford. 

LauncestoD. 

Darlington. 

Cardigan. 

Bomsey. 

London. 

Torrington. 

Caermarthen. 
r  Stafford,  Birmingham, 
1  Leicester  &Nottingh'm 

Berwick. 

Newcastle. 

Newport  &  Pontypool. 

Yarmouth  and  Beodes. 

Durham. 

Stamford. 

Lincoln. 

Hereford. 

Norwich. 


These  river  basins  or  watershed  areas  amount  to  44  In  number,  and  comprise  more  than  foor- 
flfths  of  the  whole  snrfaoe  of  England  and  Wales.  The  remaining  river  basins  desceiuling  to 
Btraams  only  three  miles  long  are  148  in  nmnber,  and  vary  in  size  from  2,000  acres  to  186,000 
acres.  Of  these,  89  streams  exceed  66,000  aox«8  in  extent,  and  the  whole  (148)  do  not  cover  on»- 
flfth  of  tha  sorlaoe  of  *»*g^*"^  and  Wales. 
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APPENDIX    B.     (See  Page  323.) 

EXTRACTS  FROM  MEMORANDUM  ON  STATE  MEDICINE, 

prepared  by  Db.  Rumsey,  and  Rubmitted  to  Her  Majesty's  Ministers  by 
a  Deputation  from  the  Joint  Ck>mniittee  of  the  British  Meoical  and  Social 
Science  Associations  in  May,  1868. 


The  Joint  Committee  asked  for  a  thorough,  impartial,  and 
comprehensive  Inquiry  into  the  operation  of  the  several  Laws, 
Begalations,  and  Customs,  under  which  Members  of  the 
Medical  Profession  were  employed,  constantly  or  occasionally, 
in  Towns  and  Bural  Parishes, — by  different  departments  of 
Government,  by  Public  Bodies,  by  Local  Authorities,  or  in 
Voluntary  Societies;  or  under  which  Medical  Practitioners  acted 
as  Witnesses  in  Courts  of  Law  and  Medico-legal  Inquiries,  or 
otherwise ; — for  any  of  the  following  objects  and  purposes : 


Mcrinarjf 
BeffUtraHcn, 


Mtdko-lBgaUnquikria, 


MedUaltmdadenii/k 
ObtervQtiotu, 


iMieo-SaitUarf 
Imquiritt,  . 


1.  To  give  information  oonoeming  the 
Cause  of  Death,  by  certificate  to 
the  Registrars  of  Deaths  and  by 
evidence  at  Coroners*  Inquests. 

2.  To  perform  pogt'fnortem  examinsr 
tions  and  analyses,  in  suspicious  or 
obscure  cases,  for  the  information 
of  Coroners  and  Courts  of  Law. 

3.  To  record  and  report,  periodically, 
the  number  and  nature  of  all  cases 
of  Sickness  (diseases  and  injuries) 
attended  at  the  Public  Expense, 
with  their  causes  and  results;  and 
more  minutely  and  frequently 
during  outbreaks  of  Epidemic 
disease; 

to  observe  and  record  meteorological 
and  other  physical  phenomena; 
to  note,  investigate,  and  report  out- 
breaks of  Epizootic  and  Epiph3rtic 
diseases,  and  any  exceptional  and 
important  local  facts  of  animalcular, 
parasitic,  fungic,  or  other  like, 
mvaslons. 

4.  To  investigate  and  report,  on  par- 
ticular occasions  and  in  selected 
places,  facts  and  circumstances 
relating  to  the  prevalence  of  disease, 
—especially  of  Epidemics. 

6,  To  mquire  into  the  condition  of 
Burial  Grounds,  and  to  superintend 
the  execution  of  laws  and  regula- 
tions for  the  BuBiAL  of  the  Dead. 


DHD  OF  AonroT 

HOW  XMPLOTXD. 

Looil  Pnustttlooen. 


Loeal  PrMtUloiMri 
or^jweUl 


Volnntoiy  entenviM 
of  local  pnctltionen 
in  a  few  towoB. 
[Betoma  of  aiekneaa 
attendedbyPoor  Law 
Medical  Ofllcen  ara 
now  pretty  geoanUj 
■ent  to  Medical 
OiBoers  of  Health, 
bnt  they  are  noC  of 
mnfihoae.] 


Inepeeton  under 
Priry  OoonetL 
[Now  Local  QOTi 
meat  Board]. 


HomeOfllooL 
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AdvietmtdAidto 
A^ikaritim. 


SanUarf  lieamret. 


AapliimB,  St^fOT  tM 


/ViMMi  4M^ 


5eft(Mh,dtie. 


CMCt^psMOIMi  MCm 


FoodtrndDrbiU 


WaUr  Umifflp. 


6.  To  aiford  advice  and  aid  to  Local 
Authorities  in  matters  relating  to 
the  Public  Health ;  espedally  as  to 
the  avoidance  and  removal  of  Causes 
of  disease,  and  the  condition  and 
sanitary  regulation  of  Common 
Lodging  Houses  and  the  Dwellings 
of  the  Poor. 

7.  To  inquire  into  and  report  upon  the 
Local  Administration  of  Laws  for 
the  prevention  of  disease  and  mor- 
tality ;  for  instance,  the  extent  and 
effiaency  of  proceedings  under  the 
Nuisances  Removal  Acts;  the  pro- 
gress, performance,  and  results  of 
vaccination,  Ac, 

&•  To  inquire  into  and  report  upon 
the  sanitary  condition  and  manage- 
ment of  Workhouses;  and  to  in- 
quire into  the  administration  of 
Medical  Relief  to  the  Poor,  in  Dis- 
tricts and  Workhouse  Infirmaries, — 
also  in  Medical  Charities  and  other 
Public  Institutions. 

9.  To  incjuire  into  and  report  upon  the 
condition  and  management  of  Asy- 
lums, Hospitals,  Licensed  Houses, 
and  lodgings,  for  the  reception  and 
treatment  of  the  Insane. 

10.  To  inquire  into  and  report  upon  the 
sanitary  condition  and  management 
of  Prisons,  Reformatories,  and  other 
corrective  establishments. 

11.  To  inquire  into  and  report  upon  the 
sanitary  condition  and  management 
of  Elementary  Schools  and  other 
places  for  the  education  and  indus- 
trial training  of  the  Toung. 

12.  To  examine  and  report  on  the 
sanitary  condition  and  tne  TOOtective 
regulations  of  Minef,  Factories, 
Potteries,  Bake-houses,  Dress- 
makers* establishments,  and  all  other 
Work  Places,  under  various  Enact- 
ments for  the  control  and  regulation 
of  Laboub. 

13.  To  examine  into  the  purity,  genu- 
ineness, and  wholesomeness  of  Ar- 
ticles of  Food  and  Dbink,  supplied 
to  the  conmiunity,  or  to  particular 
classes  or  public  establishments; 
and  to  perform  chemical  analyses 
and  microscopic  examinations  for 
the  detection  of  Poisons  and  Adul- 
terations. 

14.  To  examine  into  and  report  upon 
the  Watbb  Supply  of  towns  and 
villages,  and  the  condition  of  rivers 
and  streams. 


KUTD  or  ASINOT 
NOW  BMPLOTID. 

Offlcen  acting  under 
Local  Boards  In  cer- 
tain places. 
g Every  saollarj 
Btriet  has  now  a 
Medical  Officer  of 
Health.] 


Inapeotom  nnder 
Privy  Council. 
[Now  Local  Oorem* 
mentBoitfd]. 


Inepecton  under 
Poor  Law  Board* 
and  Privy  Oooncfl. 
[Now  Local  Govern- 
ment Board 
Lupectors]. 


Commleslonen  in 
Lonaoy.  Chancellor's 
Visitors,  County 
Visiting  Physicians, 
and  District  Medical 
Offloers. 

Inspectors  under 
HomeOfflcei* 


Inspectors  under 
Privy  OounciL* 
[Education  Depart- 
ment] 


Inspectors  under 
Home  Office,*  Certi- 
fying Surgeons  and 
offloers  under  local 
authorities. 


Officers  (sometimes 
Analytical  Chemists) 
under  local  authori- 
ties.or  County  Magis- 
trates, In  a  few 
places. 

[Annlysts  now 
appointed  tn  all 
Boroughs  I7  Oor- 
poiations,  otherwise 
by  County.] 

Offlcen  under  local 

authorities,  in  some 

place*. 

[Now  universal.] 

Y 
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MEMORANDUM  ON  STATE  MEDICINE- Cofi^miiafi 


(TcM,  amcke,and 
Chemical  Work*. 


AmimaU. 


Imported  JMteatei. 


Medieo-iegal  Ctrtifi- 
eaUi. 


Foreiuie  Bvtdenet, 


15.  To  examine  into  and  report  upon 
the  supplies  of  Gas,  the  manage- 
ment 01  Alkali  (and  other  Chemical) 
Works,  and  tbe  prevention  of  Smoke 
and  other  Nozioas  Vapours,  in  towns 
and  populous  districts. 

16.  To  mspect,  with  or  without  the 
aid  of  scientific  Veterinarians,  the 
Animals  intended  for  human  food ; 
— to  report  and  advise  upon  the 
manner  in  which  such  animals  are 
kept  and  fed,  conveyed  by  land  or 
sea,  and  imported;  and  to  assist  in 
carrying  into  e£fect  any  Government 
regulations  on  these  matters ; 

— and  to  examine  into  and  report 
upon  the  condition  of  Slaughter- 
houses, Cow-houses,  Stables,  Pigsties, 
etc,  etc. 

17.  To  superintend  and  aid  the  execu- 
tion 01^  measures  for  preventing  the 
Importation  of  Foreign  Pestilence 
at  Sea  Ports;  for  regulating  the 
sanitary  condition  of  Ships ;  and  for 
{protecting  the  health  of  sailors  and 
passengers. 

18.  To  investigate  and  certify  the 
condition— physical  or  mental — 
of  persons  accused  of  crime,  or 
needing  legal  protection,  or  demand- 
ing compensation  for  personal 
iniury,^or  whose  competency  to 
fulfil  any  social  or  family  duty,  or 
labour-contract,  becomes  the  subject 
of  legal  inquiry, — snd  to  determine 
the  fitness  of  children  and  young 
persons  for  work. 

[  Under  this  head  would  be  included 
Certificates  of  Insanity,  and  the 
duties  of  Certifying  Surgeons, 
under  various  I^actory  and 
Labour  EnactmentsJj 

19.  To  give  medical  or  scientific  evi- 
dence on  any  of  tbe  preceding 
matters  in  Courts  of  Law. 


KIKP  OP  AeSNCT 
NOW  BMPLOTU). 

Offloen  nndflr  local 
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ton  under  Boira  of 
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[Now  Local  QoreTB- 

ment  Board  Inntpiad 

of  Boardof  Tradei] 
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anthoritiea  in  a  few 
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[Now  onlTerBally]. 

OfflcefB  under  PrlTj 

Coancil  In  certain 


Cnaumi  Hoooe 
OiBoeia. 


Quarantine  (MBcer 
under  Privy  Coonefl 

OfBoars  under  local 
anthoritiea. 


Any  Bettered 
Medical  Practitioner. 
Special  Experts. 
Certifying  Snrgeana 


With  few  ezoeptkma, 
those  marked  with 
asterisk  C*)  are  not 
medlcaL 


II.  The  Joint  Committee  suggested  that — while  many  of  the 
Provisions  and  Arrangements,  described  nnder  the  preceding 
head,  were  of  merely  partial,  occasional,  and  exceptional  appli- 
cation— there  were  several  other  objects,  then  wholly  unaccom- 
plished, as  to  which  legislative  action  was  urgently  required, 
and  for  the  proper  fulfilment  of  which,  as  also  for  the  purposes 
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before  mentioned,  the  appointment  of  skilled  Medical  Officers 
in  Districts  would  be  found  necessary ; — ^f or  example  :  — 

1.  Heffistration.— To  examine  and  revise  all  Registers  of  Births  and  Deaths, 
in  RejBiistration  Districts ;  to  verify  the  Fact  of  death  in  certain  cases ;  to 
investigate  and  record  accurately,  in  all  uncertified  or  doubtfully  certified 
cases,  the  Cause  of  death. 

2.  MedicoAegal  Inquiries. — To  bring  special  knowledge  and  experience  to 
the  conduct,  under  authorized  rules,  of  post-mortem  examinations  for  Coroner's 
Inquests  or  other  Medico-legal  Inquiries ;  and  to  examine  before  burial  the 
bodies  of  Infants  alleged  to  be  still-bom. 

3.  Forensic  Medicine.-^To  act  as  Medical  Assessors  or  Referees  in  obscure 
or  disputed  cases— sanitary  or  medico-legal— which  require  Forensic  adjudi- 
cation. 

4.  Interments,  Mortuaries^  ^c.—To  advise  and  assist  Local  Authorities  in 
carrying  into  effect  regulations  for  the  removal  and  burial  of  the  dead, 
especially  in  crowded  populations  and  in  times  of  pestilence  or  great 
mortality;  and  to  inspect  Mortuaries  or  other  places  for  the  reception  of 
corpses  before  burial. 

5.  DweUings. — To  advise  and  aid  Local  Authorities,  Building  Societies,  and 
other  public  conipanies,  in  regulating  the  Site,  Construction,  and  sanitary 
arraugements  of  Dwelling  Houses,  especially  of  those  proposed  to  be  erected 
for  the  Poor,  and  to  certify  the  satisfactory  completion  of  such  undertakings. 

6.  VenerMl  Diseases.-'To  direct  and  aid  the  execution  of  Measures  con- 
cerning the  health  of  Women,  within  the  meaning  of  the  Contagious  Diseases 
Prevention  Act,  1866. 

7.  Pharmacy.— Aided  by  skilled  Pharmacians  or  scientific  Chemists,  to 
inspect  establishments  for  the  sale  and  preparation  of  Medicines,  and  to 
detect  Adulterations  of  Drugs. 

8.  Medical  Police. — When  directed  by  a  proper  authority,  to  inquire  into 
and  report  upon  offences  against  the  Medical  Act,  especially  ''infamous 
conduct  in  any  professional  respect"  of  medical  practitioners,  in  their  respec- 
tive districts. 

9.  Nurses  and  Fetnale  Midwives.- To  inquire  into  the  qualifications  of 
Midwives  and  Nurses,  in  the  same  districts ;  and  to  aid  in  canying  into  effect 
any  Law  which  may  be  enacted  for  the  Examination  and  License  of  Women 
intending  to  act  in  such  capacities. 

P^'os.  4  and  5  of  these  points  may  be  said  to  have  been  pro- 
vided for  by  the  universal  appointment  of  Medical  Officers  of 
Health,  but  otherwise  the  catalogue  of  matters  to  be  accom- 
plished remains  in  the  same  state  as  seventeen  years  ago. — E.  H.] 


Ill,  The  Joint  Committee  expressed  their  belief  that  abundant 
Evidence  could  be  adduced  to  show : — 

DrfecUve  and  fnco-      —(1)  that  the  Laws  and  Regulations  which  relate  to  the 
^l^remi  Legation  and  appointment   and   action    of   medical    men    in    the 

Admnutration.  Statistical,   Medico-legal,  Supervisory,  and   Sanitary 

departments  of  the  Public  Service,  are  for  the  most 
part  defective,  complicated,  and  incoherent, — that  they 
differ  considerably  in  different  places  and  parts  of  the 
kingdom, — that  they  are  often  inefficient  and  fallacious 
in  operation,  and  sometimes  even  found  to  be  sub- 
versive of  their  professed  objects ;— 


340 


LOCAL  OOTBRNMSNT  BS70BM-— APPENDIX. 


tianjbr  ojleen. 
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*-(2)  that  there  is  no  snfficieiit  guarantee  for  the  general 
competency  or  the  special  qimlificationsof  the  medical 
men  appointed ; — 

no  recognized  plan  of  Education  for  Officers  of  Health 
and  Medical  Jurists,  nor  any  Examining  body  for 
directing  Uie  standard  of  their  acquirements  and  for 
testing  toem ; — 

— (3)  that  these  appointments  are  made  without  any  proper 
conditions  to  secure  the  free,  unbiassed  and  unfettered 
ezerdse  of  judgment,  delivery  of  opinion,  and  dis- 
charge of  duty ; 

— (4)  that  the  districts  and  areas  of  Jurisdiction  in  which 
sanitary  and  other  public  medical  duties  are  now  pei^ 
formed,  are  not  denned  or  settled  on  any  sound  or 
rational  principle, — 

that,  except  in  the  metropolis,  they  are  rarely  con- 
terminous with  other  districts  for  local  administration 
or  record ; — 

and  that  they  are  not  used  for  the  performance  of  the 
same  functions  in  all  parts  of  the  kingdom ; — 

— (5)  that  the  greater  portion  of  the  population  is  now 
excluded  from  the  benefits  which  might  result  eyen 
from  the  present  imperfect  system  of  appointments;— 

— (6)  that  there  is  a  total  absence  of  and  a  great  neceasity 
for  some  authorised  co-operation  between  the  several 
medical  i>ersons  officially  employed  in  diff^ent  public 
duties,  within  the  same  district; — 

—(7)  that  many  sanitary  enactments,  protective  regula- 
tions and  medico-legal  investigations,  are  imperfectly 
carried  into  effect,  owing  to  the  want  of  a  sdentifie 
staff  of  Officers,  appointed  to  act  in  districts  of  extent 
sufficient  to  engage  the  whole  of  their  time  and  atten- 
tion ;— and 

—  (8)  that,  consequently,  an  improved  organization  of 
districts,  and  a  consolidation  of  public  medical  duties 
therein,  are  indispensable  to  the  Efficiency  and  Econ- 
omy of  Local  Administration. 


Aftril,  1868. 
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APPENDIX    C.    (See  Page  324.) 


Memorial  of  the  Joint  Committee  on  State  Medicine  of  the 
British  Medical  and  Social  Science  Associations,  dated 
10th  June,  1877. 

♦ 

To  THE  Bight  Honourable  the  Eabl  of  Bbaoonsfield. — 

The  Memorial  of  the  Joint  Committee  on  State  Medicine 
of  the  British  Medical  and  Social  Science  Associations 

Humbly  showeth : — 

That  your  memoriftlists  in  1868,  asked  for  the  appointment  of  a  Royal 
Commission  of  enquiry  into  the  operation  and  administration  of  the  Sanitary 
Laws,  tmder  the  conyiction  that  the  laws  then  in  force  were  to  a  great  extent 
inoperatiye,  owing  to  opposition  or  indifference  on  the  pert  of  local  authorities, 
to  clashings  of  jurisdiction  within  the  same  areas,  to  the  want  of  sufficient 
power  in  the  hands  of  the  central  authority  to  enforce  compliance  with  their 
enactments,  to  the  difficulty  of  administering  the  laws,  and  to  the  ambiguous 
and  often  contradictory  character  of  the  laws  themselves. 

The  Royal  Sanitary  Commission  collected  much  valuable  evidence,  and 
reported  that  the  duties  of  sanitary  authorities  were  "  seldom  discharged," 
and  recommended  a  consolidation  of  the  law  relating  to  public  health,  and 
other  changes  in  sanitary  administration,  several  of  which  have  been  adopted 
and  made  law  by  the  PubUc  Health  Act,  1875. 

That  your  memorialists  in  May,  1876,  convened  a  Sanitary  Conference  of 
representatives  of  local  governing  bodies,  and  others  interested  in  public 
h^th,  under  the  presidency  of  l^ord  Aberdare,  to  consider  how,  in  any  cnange 
of  the  existing  system,  greater  efficiency  of  action,  more  complete  repre- 
sentation, unii^rmity  of  powers  of  local  authorities,  simplicity  of  laws  and 
economy  of  expenditure  could  best  be  obtained.  The  result  of  that  Conference 
is  the  memorial  we  have  now  the  honour  to  present  to  your  Lordship. 


l^UniJication  of  the  Sanitary  Law  for  **  Urban"  and 

^' Rural"  Districts.'] 

[11  Your  memorialists  believe  in  the  urgent  necessity  of  some  further  action 
on  the  part  of  the  Legislature  in  order  to  protect  the  public  health,  and  which 
they  are  persuaded  can  be  largely  advanced  by  so  far  re-modelling  the  laws 
relating  to  government  as  to  remove  the  distinctions  which  now  exist  in  thr 

Sowers  and  obligations  vested  in  urban  and  rural  sanitary  authorities.  These 
istinctions  create  many  difficulties  and  much  confusion  in  local  adminis- 
tration, and  it  is  notorious  that  many  portions  of  rural  districts  are  more 
strictly  urban,  both  in  character  and  population,  than  many  outlying  portions 
of  urban  districts,  or  even  the  districts  themselves. 

The  law  which  regulates  streets  and  buildings  is  now  mainly  under  the 
control  of  urban  authorities,  and  any  differences  in  the  condition  of  rural 
districts  in  these  respects,  as  contraniistinguiBhed  from  cities  and  towns. 
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could  easily  be  met  by  the  paflsing  of  bye-laws,  always  capable  of  bdng 
altered  and  amended  to  meet  the  existing  conditions  of  ihe  district. 

The  breaking  down  of  this  distinction  between  urban  and  rural  sanitary 
districts  would  secure  simplicity  in  the  law,  and  attain  an  object  long  and 
earnestly  sought  for  by  your  memorialists -uniformity  of  public  health 
enactments  for  every  pert  of  the  kingdom. 

[Establishment  of  County  Boards.^ 

[2]  Tour  memorialists  haye  been  yery  strongly  impressed  with  the  need  of 
economy  in  carrying  out  sanitanr  improvements,  and  generally  in  the  ad- 
ministration of  the  functions  of  local  government ;  and  they  believe  that  a 
reconstruction  of  sanitary  agency  such  as  is  hereinafter  recommended,  is 
consistent  not  only  wit^  complete  efficiency,  but  with  the  accomplishment  of 
a  much  larger  amount  of  work  done  at  a  less  cost  than  at  present.  This  can 
readily  be  obtained  by  constituting,  instead  of  the  many  local  authorities 
under  various  names  now  existing,  one  elected  and  representative  body, 
clothed  with  all  executive  functions,  whether  mimicipal  or  sanitary,  with  the 
area  of  its  jurisdiction. 

There  are,  however,  duties  and  obligations  which  cannot  be  exercised 
altogether  satisfactorily  within  a  limited  area,  whether  of  a  borough  or  a 
local  board  district,  so  as  to  secure  the  greatest  amount  of  benefit  with  the 
smallest  necessary  outlay.  Many  wurks  can  only  be  adequately  carried  out 
by  the  combination  of  districts,  with  a  money  contribution  spread  over  the 
whole  area,  to  be  levied  in  a  ratio  proportionftl  to  the  benefit  to  be  conferred. 
Lunatic  asylums,  workhouses,  bridges  and  the  like,  come  within  this  category ; 
and  there  are  many  difficulties  in  the  present  system,  with  respect  to  water- 
supply,  drainage,  sewerage,  and  the  disposal  of  sewage,  which  would  be 
reduced  to  a  mmimum  were  such  a  combination  as  is  here  proposed  provided 
for  by  law,  and  not  left,  as  at  present,  to  the  almost  impossible  agreement  of 
the  constituting  and  contributory  authorities.  There  are  other  and  most 
important  functions,  which  would  be  fulfilled  by  a  representative  body  of  a 
high  order,  such  as  the  constitution  of  a  board  of  appeal  between  district 
and  district,  within  the  area  of  its  jurisdiction,  or  between  ratepayers, 
inhabitants,  and  authorities,  to  authorise  and  require  to  be  executed,  and,  if 
necessary,  to  execute  works  when  authorities  are  in  default  and  their  districts 
suffering  from  the  neglect  of  the  duties  and  responsibilities  with  which  they 
are  clothed,  or  where  joint  works  are  desired,  and  specially  to  control  water- 
shed areas,  and  to  regulate  such  matters  as  relate,  both  in  finance  and  use,  to 
a  county,  rather  than  to  a  sanitary  district.  An  almost  universal  consensus 
of  opinion  has  been  arrived  at  that  the  establishment  of  a  County  Board  for 
purposes  alike  and  akin  to  those  here  indicated  is  an  essential  element  in  any 
scheme  for  ensuring  local  and  sanitary  progress. 

[^Re-arrangement  of  Boundaries  of  Districts,^ 

[3]  Some  inc^uiry  is  necessary  to  re-arrange  the  boundaries  of  districts,  but 
your  memorialists  believe  that  existing  areas  should  be  as  little  interfered 
with  as  is  consistent  with  the  public  service ;  althouch  this  re-arrangement 
becomes  of  less  importance  when  an  authority  shall  be  provided,  clothed 
with  sufficient  powers  to  regulate  or  remove  anomalies  arising  from  pecu- 
liarities in  the  position  or  constitution  of  districts,  and  to  act  as  an  inter- 
mediate body  between  the  representatives  of  district  and  central  government. 


[Remodelling  of  the  Public  Health  Medical  ServtceJ] 

[4]  Thus  also  an  opportunity  would  be  furnished  for  entirely  remodelling 
in  the  national  interest  the  public  health  medical  service,    fiy  establishing  a 
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Ck>tmty  Board  for  administration  and  finance,  it  would  be  possible  to  secure 
the  services  of  health  officers  of  hi^h  scientific  attainments  and  of  acknow- 
ledged ability;  paid  adequate  salaries  for  superintending  the  whole  or  a 
division  of  a  county ;  acting  as  consultants  under  the  direction  of  a  ddef 
attached  to  the  central  authority ;  a£fording  counsel  and  assistance  to  district 
officers  in  all  cases  of  doubt  or  dyifficulty  arising  in  the  discharge  of  their 
duties ;  examining  and  acting  on  the  weekly  returns  of  disease  and  dea^ 
furnished  by  district  registrars ;  and  also  aiding  courts  of  justice  by  acting 
as  experts  in  all  cases  of  criminal  jurisprudence  requiring  medical  evidence 
as  to  injuries  causing  or  tending  to  cause  death.  To  these  county  officers 
should  be  added  medical  officers  of  a  district  with  assistants,  all  forming 
parts  of  a  great  department  of  the  State,  under  the  presidency  of  a  minister 
of  health ;  but  all  these  officers  should  be  under  central  control,  so  far  as 
making  uj>  one  great  body  of  workers  for  general  State  medical  purposes. 
In  this,  as  in  all  other  departments  of  local  action,  there  should,  in  the  opinion 
of  your  memorialists,  be  the  minimum  of  interference  with  IooblI  government. 
All  officers  of  health  should  be  debarred  from  private  medical  practice,  and 
be  holders  of  diplomas  in  State  medicine ;  their  emoluments  being  secured 
as  in  the  case  of  medical  officers  of  the  army  and  navy,  but  with  a  portion 
only  of  their  salaries  provided  out  of  moneys  voted  bv  Parliament,  the  rest 
being  i>sdd  out  of  local  rates.  It  is  believed  that  were  this  system  in  practice, 
the  cordial  co-operation  of  the  medical  profession  would  be  secured.  Without 
the  aid  of  the  medical  attendant  in  giving,  either  directly  or  through  the 
intervention  of  the  householder,  timely  notice  of  the  occurrence  of  zymotic 
disease  fusd  early  intimation  of  death  m  all  cases,  the  adoption  of  effective 
measures  for  preventing  the  spread  of  diseases  of  an  iniectious  character 
becomes  almost  impossible. 

With  respect  to  all  officials,  security  in  the  the  tenure  of  their  offices,  so 
long  as  the  duties  attached  to  them  are  adequately  and  faithfiUly  performed, 
would  tend,  in  the  opinion  of  your  memorialist,  greatly  to  the  advantage  of 
the  public  service. 


[^Simplijicatum  of  Sanitary  Law  and  Practiced] 

Besides  the  maters  thus  generally  touched  upon,  it  is  believed  by  those 
who  have  given  the  matter  much  and  careful  attention,  that  in  many  cases 
the  law  and  the  proceeding  under  it  may  be  much  simplified,  and  the  exercise 
of  the  powers  of  local  authorities  be  made  more  easy  and  effective. 


[^Central  interference  with  Local  Government^ 

By  far  the  greatest  help  to  an  improved  sanitary  condition  of  the  people 
must  be  expected  from  the  progress  of  general  knowledge  and  belief  in  the 
benefits  to  be  obtained  from  an  ample  supply  of  pure  air  and  pure  water,  and 
from  a  more  assured  conviction  that  these  essentials  to  a  healthy  life  may  be 
secured  by  a  moderate  expenditure,  which  in  the  end  will  prove  remunerative. 
We  believe  that  much  may  be  done  by  the  educated  efforts  of  tiie  governed 
on  their  own  behalf,  that  the  action  of  their  representatives  should  be  encour- 
aged, not  beset  with  difficulties,  and  that  local  government  should  be  as  little 
interfered  with  as  is  consistent  with  efficient  action ;  but  that  when,  unhappily, 
from  apathy  or  neglect,  the  public  welfare  demands  intervention  of  a  con- 
trolling power,  there  should  be  in  the  law  such  provision  as  would  insure  the 
adoption  of  the  best  devised  means  for  averting  any  threatened  advent  of 
disease,  and  for  securing  the  permanent  maintenance  of  the  conditions  of 
health. 

Your  memorialists,  believing  that  changes  in  the  existing  law  will  materially 


344  LOOAL  GOYBBITMBNT  BEIOBM — ^APPENDIX. 

aid  those  charged  with  this  administration,  venture  most  respectfully  to 
suggest  :— 

1.  That  the  present  existing  distinctions  between  urban  and  rural  sanitary 
districts  should  be  removed,  and  that  all  sanitary  authorities  should  be  clothed 
with  similar  powers,  and  that  these  powers  should  be  extended  in  order  to 
enable  them  to  carry  out  all  purposes  of  local  administration  within  their 
district 

2.  That  in  each  county,  or  division  of  a  county,  a  representative  author!^ 
of  a  high  order  should  be  constituted  for  the  execution  of  joint  works,  to  aid, 
and  in  case  of  default,  to  exercise  control  over  district  sanitary  authorities. 


W.  H.  MICHAEL,  1  «-      c-  ^ 

A.  P.  STBWAET,  M.D.,  /  ^^  ^^- 
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PREVENTION  IS  BETTER  THAN  CURE." 


ADDRESS    TO    THE    WORKING    CLASSES, 

BY 

Capt.  Douglas  Qalton,  B.E.,  C.B.,  D.C.L.,  F.R.S. 


The  Sanitary  Institute  has  made  it  one  of  its  duties  to  pro- 
vide an  address  to  the  working-classes  of  the  town  in  which 
it  holds  its  Annual  Congress.  And  it  has  been  allotted  to  me, 
as  Chairman  of  the  Council  of  the  Sanitary  Institute,  to  address 
you  on  this  occasion. 

If  it  were  necessary  to  assume  a  title  for  my  address  I  would 
select  the  motto  of  a  kindred  society,  viz.,  the  National  Health 
Society,  which  is,  *'  Prevention  is  better  than  Cure."  For  we 
sanitarians  hold  that  the  health  of  a  nation  depends  very  much 
upon  the  will  of  the  nation.  More  than  one-naif  the  diseases 
from  which  we  suffer,  and  more  than  one-half  the  deaths,  arise 
from  causes  which  we  sanitarians  say  are  within  our  own  control. 

The  present  is  an  occasion  of  more  than  usual  importance, 
for  not  only  does  the  near  approach  to  our  shores  of  a  dire 
epidemic,  the  cholera,  compel  us  to  direct  our  attention  to  the 
progress  of  sanitation  in  tliis  country,  but  Parliament  and  the 
public  have  at  last  awakened  to  the  fact  that  a  large  portion  of 
the  working  classes  of  this  country  have  been,  and  still  are, 
permitted  to  live  in  wretched  unhealthy  dwellings,  and  an  Act 
of  Parliament  has  been  passed  for  amending  the  law  relating 
to  the  housing  of  the  working  classes. 

These  two  subjects  are  closely  related  to  each  other. 

There  are  many  people  who  assert  that  we  have  made  so 
much  progress  since  the  last  visitation  of  cholera  to  this  countiy 
that  we  may  now  hope  almost  entirely  to  escape  from  its  ravages. 
I  earnestly  wish  I  could  believe  that  it  might  be  so ;  but  when  I 
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endeavour  to  take  stock  of  our  sanitaiy  progress,  I  see  that 
whilst  much,  very  much,  has  heen  done,  yet  much,  very  much, 
remams  to  be  done.  The  sanitaiy  motto  is,  "Nil  actum 
reputans  dum  quid  superesset  agendum " ;  which  may  be 
translated,  "Do  not  stop  to  congratulate  yourselves  on  how 
well  you  are  getting  on  before  your  work  is  even  half  done." 

I  do  not  think  that,  so  far  as  cholera  is  concerned,  much  has 
been  learned  in  late  years  which  previous  epidemics  had  not 
taught  us. 

No  doubt  there  have  been  many  theories.  It  was  asserted 
by  the  eminent  German  phvsiolomst.  Dr.  Koch,  that  cholera  is 
caused  by  the  presence  of  a  nunute  organism  or  microscopic 
creature  present  in  the  blood  of  the  sufferer. 

When  this  theory  was  first  put  forward,  many  persons  were 

Srepared  at  once  to  accept  the  theory,  because  it  accorded  with 
iscoveries  made  in  recent  years  that  certain  diseases,  especially 
in  animals,  have  been  traced  to  the  presence  in  the  blood  of 
minute  creatures,  visible  only  by  the  strongest  microscopes,  and 
that  these  microscopic  creatures  are  unc&r  certain  conditions 
present  in  air  or  water  in  quantities  innumerable  in  the  form 
of  germs,  that  is  to  say,  spores  or  seexls,  or  eggs. 

When  these*  germs  are  drawn  into  the  body  of  a  man  or 
animal,  either  by  breathing,  or  eating,  or  drinking,  or  otherwise, 
they  thence  pass  into  the  tissues  or  tlie  blood,  and  are  hatched 
into  creatures  called  microbes,  or  bacilli,  or  micrococcL 

The  theory  put  forward  by  Dr.  Koch  to  account  for  the 
cause  of  cholera  has,  however,  not  yet  been  established ;  but 
notwithstanding,  I  think  it  may  interest  you  to  give  you  a  short 
sketch  of  the  work  upon  which  some  of  these  minute  creatures 
are  employed,  because  this  knowledge  throws  an  important  light 
upon  tne  processes  which  cause  what  we  call  tne  decay  of 
matter,  by  which  we  are  constantly  surrounded.  It  is  owing 
to  this  decay  of  matter  that  many  sanitary  difficulties  arise, 
especially  where  large^  numbers  of  people  are  crowded  on  to  a 
small  area ;  and  a  knowledge  of  the  conditions  which  govern 
the  processes  of  decay,  is  essential  to  enable  us  so  to  direct 
them,  that  instead  of  being  a  source  of  injury,  they  may  be 
made  beneficial  to  the  community. 

The  existence  of  these  minute  creatures  was  first  discovered 
in  connection  with  the  fermentation  of  beer.  One  important 
species  are  the  active  workers  who  by  their  proceedings  produce 
what  we  call  fermentation  in  beer  or  wme.  They  convert 
into  alcohol  the  sugar  which  is  present  in  the  malt  or  in  the 
grapes  or  other  f nut.  What  we  call  putrefaction  is  the  work 
of  other  similar  creatures.  Others,  again,  appear  to  be  the 
agents  in  some  forms  of  disease. 
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If  on  a  bright  day  the  shutters  of  a  room  be  closed,  and  a 
single  ray  of  sunshine  be  allowed  to  penetrate,  the  ray  will 
reveal  the  presence  in  the  air  of  moving  particles  of  fine  dust. 
Dr.  Tyndall  has  shown  us  that  there  are  ever  present  in  this 
dust  many  gems  of  certain  low  forms  of  life,  which  are  always 
ready  to  become  alive  and  asstune  activity  whenever  they  fall  on 
substances  favourable  to  their  development.  Although  these 
creatures,  as  we  may  call  them,  are  only  to  be  seen  tnrousch  a 
very  powerful  znicr^ope,  the/are  of  4e  gi^itest  importLce 
m  nature. 

Whenever  and  wherever  there  is  going  on  a  decomposition 
of  organic  matter,  or  what  we  call  putreiaction,  whether  it  be 
the  case  of  an  herb  or  an  oak,  of  a  worm  or  a  whale,  the  work 
is  exclusively  done  by  these  infinitely  small  organisms. 

You  may  have  heard  that  in  Constantinople  and  other 
eastern  towns  all  the  refuse  matter  from  houses  is  thrown  into 
the  streets,  and  that  a  number  of  dogs  who  are  homeless  live 
entirely  in  the  streets,  and  by  feeding  on  this  refuse  matter 
perform  the  part  of  scavengers.  To  compare  small  things  with 
great  we  may  say  that  these  microscopic  creatures  are  nature's 
scavengers.  They  are  the  important,  almost  the  only,  agents  of 
universal  hygiene.  They  clear  away,  more  quickly  than  the 
dogs  of  Constantinople,  or  the  wild  beasts  of  the  desert,  the 
remains  of  all  that  has  had  life.  They,  therefore,  protect  the 
living  against  the  dead.  If  dead  matter  were  not  thus  cleared 
away,  there  would  be  no  room  left  by  this  time  on  the  earth 
for  the  living ;  and  if  there  are  still  living  beings,  if,  since  the 
hundreds  of  centuries  during  which  the  world  has  been  inha- 
bited, life  continues  to  be  equally  easy  and  plentiful,  it  is  to 
them  that  we  owe  it. 

Let  me  explain  this  a  little  further.  Animals  or  vegetables, 
whilst  they  are  in  the  condition  which  we  call  alive,  are  con- 
tinually employed  in  working  up  into  the  solid  matter  of  which 
tlieir  bodies  are  composed,  gases  taken  from  the  atmosphere,  or 
nitrogenous  and  saline  substances  which  are  dissolved  in  water. 
For  instance,  if  you  take  some  seeds  of  mustard  and  cress,  and 
put  them  on  a  piece  of  flannel  in  a  plate  with  water,  and  place 
the  plate  in  the  sunlight  near  your  window,  you  will  soon 
have  a  luxuriant  crop  of  mustard  and  cress,  derived  from  a 
combination  of  the  salts  dissolved  in  the  water  and  the  gases 
in  the  air,  assisted  by  the  sunlight.  Thus  it  is  possible,  by 
means  of  air,  and  the  gaseous  elements  it  contains,  by  means  of 
water,  and  the  elements  contained  in  rain,  to  create  and  develop 
the  smallest  blade  of  grass  as  well  as  the  largest  oak  whose 
mass  exceeds  by  many  hundred  times  that  which  originally 
existed,  ready  made,  in  the  portion  of  earth  in  which  it  took  root. 
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An  oak,  a  blade  of  grass,  an  animal  that  lives  by  eating  grass, 
as  for  instance  a  sheep,  or  a  carnivorous  animal  that  Eves  by 
eating  the  sheep,  as  for  instance  a  lion,  or  indeed  each  one  of 
you  here  present,  were  all  originally  water,  carbonic  acid,  salts 
of  ammonia,  and  soluble  mineral  substances.  But  when  once 
these  substances  have  been  converted  into  the  oak  or  the  blade 
of  grass,  or  into  the  sheep,  or  the  lion,  or  the  man,  that  is  to 
say,  into  organic  matter  which  can  be  handled,  and  which  is 
insoluble  in  water,  this  new  matter  is  as  it  were  paralysed,  and 
incapable  of  contributing  to  the  nourishment  of  a  new  vegetable 
life ;  and  if  it  were  to  remain  perpetually  in  this  state,  if  its 
elements  were  never  to  pass  bacK  into  the  atmosphere,  or  into 
the  water  which  circulates  around  the  globe,  the  atmosphere 
would  soon  be  deprived  of  tlie  elements  it  contains,  out  of 
which  organisms  are  produced;  water  would  be  deprived  of 
its  nutritious  matter,  and  life  would  become  impossible  on  the 
surface  of  the  globe. 

It  is  these  minute  microscopic  beings,  who  we  are  barely 
beginning  to  know,  but  who  have  always  existed  side  by  side  wilJi 
us  in  the  larger  world  of  animals  and  plants  with  which  we  have 
always  been  familiar,  who  have  been  the  workers,  who,  at  the 
moment  when  life  has  ceased  in  a  plant  or  an  animal,  begin  to 
redistribute  its  component  parts  oack  into  the  air  and  the 
water,  and  thus  make  it  possible  for  fresh  generations  to  succeed 
each  other,  inheriting  not  only  the  form,  but  the  matter  of  pre- 
vious generations.  They  are  very  small,  you  will  say,  for  such 
a  duty.  Their  infinite  smallness  is  balanced  by  their  prodigious 
activity.  Their  function  is  to  destroy  organic  matter.  But 
the  larger  animals  also  destroy  organic  matter,  for  their  food, 
with  this  difference :  a  man  consumes  daily  a  quantity  of  food 
equal  to  one-fiftieth  part  (■^)  of  his  weight.  One  of  these 
microscopic  creatures  will  remove  in  one  day  from  50  to  100 
times,  and  even  more,  its  own  weight  of  the  organic  substances 
which  it  is  occupied  in  breaking  up.  In  addition  to  this  their 
number  is  enormous,  and  the  rapidity  with  which  these  low 
forms  of  life  increase  is  marvellous.  It  has  been  calculated  in 
the  case  of  one  or  two  forms  grown  under  favourable  conditions 
that  every  individual  produces  8,388,408  other  individuals  in 
twenty-four  hours. 

But  there  is  another  side  to  the  part  played  in  nature  by 
some  of  these  minute  beings.  It  has  been  undoubtedly  proved 
that  certain  diseases  in  plants,  animals,  and  men,  arise  from 
one  or  other  species  of  these  minute  creatures  when  present  in 
the  plant,  or  in  the  blood,  or  in  the  tissues  of  animals  sufiPering 
from  disease. 

For  instance,  the  disease  from  which  silkworms  long  suffered 
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in  France  is  one ;  the  disease  called  anthrax  in  sheep  is  another; 
also  pig  plague,  splenic  fever  in  cattle,  and  fowl  cholera. 

It  has  been  ascertained  that  blood  or  fluids  containing  these 
minute  creatures  or  their  spores  or  seeds  transmit  the  disease 
when  inoculated  into  other  animals ;  but  that  when  these  minute 
beings  or  their  spores  are  absent,  or  artificially  separated,  from 
the  blood  or  fluids  inoculation  gives  no  such  result.  It  has  also 
been  proved  that  these  minute  beings  taken  from  the  blood  of  a 
diseased  animal  can  be  cultivated  in  gelatine  or  other  substances, 
and  after  ten  or  fifteen  generations  the  gelatine  or  fluid  which 
contains  the  creatures  which  are  the  descendants  resulting  from 
these  successive  crops  can,  if  then  inoculated  into  a  healthy 
animal,  reproduce  the  original  disease.  And  what  is  still  more 
remarkable  is  that  the  methods  employed  in  the  cultivation  can 
modify  or  increase  at  will  the  virulence  of  the  communicated 
disease. 

These  minute  beings  work  at  the  destruction  of  dead  matter, 
and  cause  the  disappearance  of  organisms  which  life  has  for- 
saken ;  others  take  possession  of  living  organisms,  sometimes 
producing  rapid  death,  sometimes  only  local  disorders ;  or,  when 
they  are  not  strong  enough  to  fight  and  conquer,  they  lie  in 
wait  till  some  external  circumstance,  a  loss  of  blood,  or  a  chill, 
shall  weaken  the  animal  in  which  they  are  implanted,  and  shall 
make  their  prey  easier  to  seize. 

In  this  double  part  of  theirs,  when  they  are  working  for  us 
in  clearing  away  dead  matter,  or  when  they  are  working  against 
us  in  producing  what  we  call  disease,  they  display  the  same 
double  characteristic  of  infinite  smallness  in  apparent  means 
and  of  powerful  destructive  energy  in  results.  The  study  of 
these  creatures,  of  their  habits,  and  of  the  methods  by  which 
they  can  be  increased  or  destroyed  is,  therefore,  as  it  were,  a 
study  of  the  laws  of  health  and  disease;  for  if  the  various 
theories  which  are  being  now  deeply  studied  both  in  England 
and  abroad  should  prove  to  be  all  correct,  and  if  the  laws  which 
govern  the  propagation  or  destruction  of  these  minute  beings 
were  fully  ascertained,  on  the  one  hand  the  sanitarian  would 
learn  how  to  get  rid  of  refuse  matter  easily  and  effectually  in 
a  manner  beneficial  to  the  community ;  whilst  on  the  other 
hand  the  art  of  the  physician  would  be  raised  from  dependence 
on  empirical  observation  into  the  position  of  an  exact  science. 

When  we  consider  the  marvellous  facility  of  reproduction, 
which  these  creatures  possess,  we  are  lost  in  astonishment  that 
any  higher  form  of  life  can  exist  subject  to  the  possibility  of 
invasion  by  such  countless  hosts  of  occult  enemies. 

The  spores,  or  seeds  or  eggs,  of  these  minute  creatures  are 
incessantly  spreading  in  abimdance  through  the  air.     But  there 
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they  meet  with  causes  of  destraction  or  stagnation.  Some 
are  dried  up;  others  are  destroyed  by  the  oxygen  of  the  air, 
or  by  the  heat,  and  the  light  of  sunshine  ;  whilst  cold  slackens 
or  puts  an  entire  stop  to  their  energy.  No  doubt  they  do  not  all 
perish,  and  those  endued  with  greater  powers  of  resistance 
survive ;  but  fewer  germs  are  found  in  the  air  on  hills  than  in 
plains,  in  a  frozen  desert  than  in  fertile  soil,  away  in  the  countiy 
than  near  dwellings,  in  private  houses  than  in  the  crowded 
dormitories  of  barracks,  schools  or  workhouses,  in  an  empty 
cellar,  where  the  ground  is  dry  and  the  air  calm,  than  in  a 
dan^,  windy  yard. 

You  will  thus  see  that  even  if  the  views  of  those  who  are 
prepared  to  accept  the  germ  theory  of  disease  to  its  fullest 
extent  were  shown  to  be  true,  we  have  it  in  our  power  on  the 
one  hand  to  promote  to  some  extent  the  destruction  of  these 
germs;  whilst  on  the  other  hand  it  seems  to  be  certain  that 
unless  the  germs  fall  on  congenial  soil  they  seldom  fructify  into 
disease. 

And  as  we  pursue  the  subject  further,  we  find  that  the 
science  of  the  prevention  of  disease,  that  is  to  say,  the  science 
of  hygiene,  advances  quite  as  rapidly  as  our  knowledge  of  the 
causes  of  disease. 

Indeed,  these  inquiries  bring  us  round  to  the  same  conclusion 
at  which  sanitarians  arrived  before  these  new  theories  of  disease 
were  developed. 

Moses  laid  down  strict  rules  of  cleanliness  for  the  Israelites 
in  the  desert,  and  there  has  not  been  to  this  day  a  better  sani- 
tary teacher  than  Moses.  Ever  since  his  time  it  has  been 
established  that  when  epidemics  of  disease  have  prevailed,  those 
localities  suffered  most  in  which  dirt  was  accumulated  in  and 
around  the  houses,  where  the  ground  was  saturated  with  foul 
matter,  where  people  were  crowded  together,  and  where  the 
water  they  drank  was  impure  or  stamiant. 

It  is  through  the  faith  which  this  teaching  has  given  ns  in 
the  certainty  that  if  we  keep  our  towns,  our  houses,  and  oar 
persons  clean  in  the  true  sense  of  the  word,  if  we  allow  of  no 
pollution  around  us  of  air  or  water,  we  need  not  dread  the 
cholera  which  is  approaching. 

We  may  learn  from  the  past  history  of  cholera,  both  in  this 
and  in  other  countries,  what  we  have  to  expect  on  this  occasion 
if  it  should  visit  us. 

Let  me  tell  you  the  facts  as  to  what  is  the  experience  of  India. 
Cholera  is  never  absent  from  the  low-lying  district  at  the  month 
of  the  Ganges,  in  India ;  and  in  that  district  the  population, 
numbered  by  millions,  live  in  wretched  hovels,  crowded  into  large 
villages,  surrounded  by  a  luxuriant  jungle.     The  soil  is  a  rich 
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and  fertile  black  loam.    It  is  scarcely  above  the  level  of  the 
water  in  the  streams  which  meandeV  through  it,  and  conse- 

Juently  the  soil  is  always  water-logged.     The  water  the  people 
rink  is  taken  from  stagnant  foetid  pools.     The  atmosphere  is 
saturated  with  moisture. 

When^he  country  is  flooded  there  is  no  cholera.  Cholera 
appears  with  the  drying  up  of  the  surface. 

In  certain  years,  but  why  we  know  not,  the  cholera  spreads 
out  of  this  district.  The  course  of  cholera  over  India  has  no 
relation  to  roads,  railroads,  or  movements  of  the  population. 
It  moves  out  from  the  Delta,  sometimes  towards  the  north- 
west, sometimes  towards  the  south-west,  or  sometimes  into 
Assam  in  the  north-east  In  India  it  never  reverses  the 
direction  in  which  it  is  proceeding.  Its  course  is  determined 
by  season,  and  by  topography.  It  increases  in  the  dry  months, 
and  decreases  with  the  advent  of  rain.  It  does  not  spread  from 
point  to  point  of  an  area.  It  falls  like  a  series  of  rain-showers, 
and  this  only  on  a  few  places.  Thus,  out  of  480,549  towns 
and  villages,  all  the  deaths  in  1882  were  furnished  by  47,648, 
or  less  than  a  tenth,  scattered  over  the  whole  area  of  India. 

Thus  the  cholera  exercises  discrimination  in  its  attacks.  It 
will  visit  one  town  or  village,  and  leave  many  others  in  the 
vicinity  untouched.  Similarly  it  will  attack  one  house  and 
leave  another.  But  it  has  been  generally  found  that  the 
attacked  house  or  village  held  out  a  special  invitation  from  its 
insanitary  condition. 

In  Europe  the  great  epidemic  of  cholera  took  place  in  1832, 
when  it  seems  that  16,437  persons  died  in  England  and  Wales. 
In  1849  another  cholera  epidemic  visited  this  country,  when  the 
deaths  numbered  53,293.  In  1854  there  was  again  an  epi- 
demic but  of  a  less  severe  character ;  the  deaths  numbered  above 
20,000 ;  and  again  in  1866  there  were  14,378  deaths  from  cholera 
in  England  and  Wales,  and  during  at  least  13  out  of  the  last 
20  years  cholera  has  been  present  in  one  or  other  part  of 
Europe. 

.  Whenever  cholera  has  taken  an  epidemic  form  in  Europe  it 
has  invariably  followed  the  same  law  as  in  India,  and  has 
selected  for  its  temporary  halting  places  those  localities  which 
offer  to  it  the  best  inducements  to  visit  them. 

The  Royal  Commission  who  reported  upon  the  very  severe 
visitation  of  cholera  which  occured  in  1849,  say  that  the  ex- 
perience of  that  and  former  outbreaks  showed  that  the 
same  houses  or  the  same  localities  have  often  been  revisited 
in  recurring  epidemics ;  but  that  where  material  improvements 
have  been  made  in  the  condition  of  the  dwellings  of  the 
labouring  classes  there  has  been  an  entire  exemption  from  the 
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disease,  and  that  where  minor  improvements  have  been  intro- 
duced the  attacks  have  been  less  severe  and  less  extensive,  and 
the  mortali^  comparatively  slight.  Let  me  give  yon  some 
instances  oi  what  I  mean.  At  Malta  it  was  found  that 
the  same  localities  and  houses  which  had  yielded  the  majority 
of  plague  deaths  there  in  1813,  yielded  the  majority  of 
the  deaths  in  the  cholera  epidemics  of  1839  and  1867 ;  and 
that  during  the  intervals  of  those  years  the  same  localities  had 
yielded  the  majority  of  cases  of  small-pox,  fever,  and  of  anthrax, 
a  very  special  eruptive  epidemic  attended  by  carbuncles.  Also, 
it  is  noteworthy  that  in  1848  the  first  case  of  cholera  that 
occurred  in  the  town  of  Leith  took  place  in  the  same  house  and 
within  a  few  feet  of  the  very  spot  from  whence  the  previous 
epidemic  of  1832  commenced  its  course.  On  its  rerappearance 
in  1848  in  the  town  of  PoUockshaws  it  snatched  its  first  victim 
from  the  same  room  and  the  very  bed  in  which  it  broke  out  in 
1832.  Its  first  appearance  in  Bermondsey  in  1848  was  close  to 
the  same  ditch  in  which  the  earliest  fatal  cases  occurred  in  1832. 

Indeed,  so  long  as  the  insanitary  conditions  remain  epidemics 
invariably  haunt  the  same  localities.  A  few  scattered  drops  of 
the  storm  may  fall  elsewhere,  but  the  violence  of  an  epidemic 
is  spent  where  its  purifying  influence  is  most  required. 

Thus  you  will  see  that  the  experience  of  Europe  entirely 
corroborates  the  experience  which  W  been  acquired  in  India. 

Cholera  travels  slowly ;  it  stops  where  it  finds  filth,  decaying 
refuse,  a  crowded  dirty  population,  bad  water,  damp  pollutea 
subsoil,  or  any  other  of  those  conditions  which  lead  to  bad 
health  in  a  population,  and  which,  when  cholera  is  absent,  afford 
an  evidence  of  their  existence  by  the  prevalence  of  scarlet 
fever,  small-pox,  typhoid  and  other  fevers,  measles,  whooping^ 
cough,  &c. 

xou  have  read  no  doubt  in  the  newspapers  of  how  largely  the 
Spanish  nation  has  suffered  from  cholera.  In  that  country  the 
deaths  from  this  disease  have  numbered  nearly  100,000  in  the 
present  year ;  and  you  have  heard  how  severely  that  disease 
affected  the  town  of  Marseilles  last  year,  and  has  again  visited 
it  this  year. 

The  severe  visitation  in  Spain  is  the  result  of  the  dirty  con* 
ditiou  of  Spanish  towns,  and  the  use  of  water  drawn  from  wells 
into  which  the  matter  from  the  cesspits  percolates. 

In  Marseilles  the  following  description  will  give  you  some  idea 
of  the  state  of  the  town. 

It  is  the  account  of  his  visit  to  the  town  in  the  month  of 
August  last  sent  by  a  correspondent  to  the  French  Journal 

It  is  as  follows : — "  Yesterday  I  wandered  about  one  of  the 
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suburban  quarters  of  Marseilles.  In  vain  I  sought  for  a  paved 
or  macadamised  street  The  inhabitants  di^  out  of  the  soft 
earth  of  which  the  streets  are  formed  small  winding  uneven 
channels  to  receive  the  foul  water  from  their  kitchens  and  wash- 
houses.  In  the  more  level  parts  of  these  channels  the  solid 
refuse  matter  accumulates  and  causes  small  pools  filled  with  foul 
stagnant  putrefying  liquid.  When  the  accumulation  of  liquid 
becomes  troublesome,  a  neighbour  makes  a  passage  for  the  water 
by  clearing  out  the  black  mud  with  his  spade  and  throwing  it 
on  to  the  road,  where  it  is  left  to  dry  up  and  exhale  foetid 
vapours  in  the  hot  sun." 

More  than  a  hundred  streets,  containing  60,000  inhabitants, 
are  in  this  condition,  and  these  streets  abut  on  the  old  port,  the 
surface  of  the  water  of  which  is  covered  with  a  thick  coating 
of  stinking  liquid.  On  the  east  side  of  the  old  port  is  a  collec- 
tion of  houses  containing  700  persons,  where  the  discharge 
from  the  privies  all  falls  into  the  courtyard  round  which  the 
houses  are  built,  and  forms  a  mass  of  night  soil,  in  some  cases 
two  or  three  yards  thick.  Such  is  the  condition  of  the  town 
this  year  after  the  terrible  warning  which  the  inhabitants  re- 
ceived in  the  fearful  cholera  visitation  last  year. 

This  shows  you  what  a  pressing  invitation  Marseilles  sent  to 
beg  the  cholera  kindly  to  visit  it  in  its  journey  west. 

It  has  been  assumed  in  most  European  countries  that  cholera 
is  the  most  infectious  of  all  diseases.  Experience  shows  that  it 
is  one  of  the  least  infectious. 

If  the  money  which  is  now  spent  on  useless  quarantines  in 
Italy  and  France,  and  on  other  measures  which  are  a  curse  to 
mankind  in  general,  and  especially  to  the  countries  where  they 
are  ca-ried  out,  were  spent  on  sanitanr  improvements,  there 
would  be  some  solid  bendSt  to  show  for  it. 

You  will  thus  see  that  whilst  we  are  unable  either  to  ac- 
count for  the  cause  or  to  prevent  the  periodic  recurrence  of 
epidemic  diseases,  the  sanitarian  has  learned  that  it  is  possible  to 
mitigate  the  severity  of  the  visit. 

The  latest  conclusions  of  Indian  experience  tell  us  that  sani- 
tary improvements,  and  sanitary  improvements  alone,  embrace 
the  whole  action  which  a  Government  can  take  in  order  to 
prevent  cholera.  Pure  air,  pure  water,  pure  soil,  good  and 
sufficient  food,  proper  clothing,  and  suitable  healthy  employ- 
ment for  both  mind  and  body,  these  are  the  great  reqmsites 
for  resisting  the  cause  or  combination  of  causes  which  produce 
cholera.  The  avoidance  of  overcrowding  is  just  as  important 
as  the  provision  of  pure  water ;  good  drainage,  and  good  conser- 
vancv  are  essential — ^just  as  it  is  essential  that  the  people 
should  be  well  housed. 
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In  fact,  we  may  sum  it  up  that  from  whatever  cause  the 
disease  arises,  pure  air  and  pure  water  afford  almost  absolute 
safeguards  a^inst  cholera,  as  indeed  they  do  against  most  forms 
of  zjTnotic  msease. 

We  cannot  feel  certain  that  we  shall  escape  from  the  present 
visitation  of  cholera  to  Europe,  for  in  previous  visitations  it  has 
first  commenced  in  September  or  October,  assuming  its  maximum 
virulence  in  the  following  summer.  But  if,  on  this  occasion  of 
its  visiting  Europe,  we  do  suffer  from  the  disease,  it  will  be 
because  we  fully  deserve  to  suffer  for  our  neglect. 

If  cholera  does  visit  our  shores — if  it  should  visit  this  city — 
do  not  fear  its  spread  by  personal  infection  ;  but  look  well  after 
epidemic  localities,  and  get  the  people  out  of  them.  A  very 
short  distance  will  often  separate  a  deadly  spot  from  a  safe  one. 

Cholera  begins  with  diarrhoea.  For  treatment,  you  should 
establish  house-to-house  visitors  to  look  after  premonitory 
diarrhoea;  and  one  of  the  most  essential  provisions  is  to  have  some 
place  for  treating  cases  as  close  as  possible  to  the  attacked  house. 
Kemoval  of  a  collapsed  or  recovering  case  to  a  distance  means 
death,  and  the  best  thing  to  do,  whenever  it  can  be  done,  is  to 
remove  the  unattacked  persons  out  of  the  house,  and  to  keep  the 
patient  at  home.  The  house  to  be  thoroughly  cleansed,  aired, 
and  lime-washed  before  being  again  occupied. 

One  of  the  special  objects  of  epidemics  seems  to  be  to  arouse 
mankind,  by  signs  which  cannot  oe  mistaken,  to  a  sense  of  the 
necessity  of  recognising  and  obeving  the  laws  of  his  physical 
existence.  The  nealth,  the  well-being,  and  the  duration  of  the 
life  of  man  are  intimately  connected  with  the  observance  of  the 
natural  laws  of  the  universe  in  which  he  dwells.  The  know- 
ledge of  this  fact  has  unfortunately  not  been  sufficient  to 
insure  obedience  to  those  laws.  Periodical  epidemics  are  there- 
fore necessary,  in  order  that  men  may  be  taught  individually 
and  collectively  to  obey  these  laws :  for  it  is  only  by  obedience 
to  the  laws  of  nature  that  we  can  insure  the  possession  of  that 
immunity  from  disease  which  the  great  Creator  obviously  in- 
tended His  creatures  to  possess. 

There  is  a  free  choice  given.  On  the  one  hand  there  is 
obedience  and  health,  with  all  the  numberless  blessings  and 
privileges  which  go  with  it ;  on  the  other  there  is  neglect  and 
its  infallible  consequences,  which  no  human  power  can  fully 
avert  when  they  are  entailed,  and  these  are  disease,  death, 
|>auperism,  loss  of  property,  ignorance,  debasement,  crime. 

We  have  too  long  neglected  these  matters.  We  have 
neglected  them  in  our  JParliament,  in  our  municipalities,  and  in 
our  houses — and  more  especially  have  we  neglected  to  educate 
our  children  in  a  knowledge  of  the  laws  of  health. 
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The  social  evils  of  this  neglect  are  at  present  ramified 
throughout  the  entire  framework  of  society.  A  vast  amount  of 
property  has  grown  up  in  all  parts  of  the  country,  of  which  it 
is  not  too  much  to  assert  that  it  is  as  productive  of  misery  to 
the  people,  as  it  is  improductive  of  legitimate  revenue  to  the 
possessor.  Large  masses  of  population  have  heen  allowed  to 
congregate  together  without  sufficient  attention  being  paid  to 
those  conditions  on  which  their  healthy  existence  depends. 

It  is  only  in  recent  years  that  the  community  has  become 
awakened  to  the  fact  that  if  a  large  population  is  to  be  allowed 
10  crowd  itself  into  a  town,  it  can  only  do  so  safely  with  a  due 
regard  to  its  health  by  observing  strict  sanitary  remilations. 

If  you  live  in  a  town  you  must  conform  to  regulations  in  the 
laying  out  of  streets,  in  the  building  of  houses ;  you  must  brin^ 
in  pure  water  from  a  distant  source ;  you  must  carry  off  fouled 
water  by  drains,  and  not  simply  turn  it  into  your  nvers,  so  as 
to  convert  pure  streams  into  dangerous  nuisances.  If  all  this 
had  been  recognised  and  acted  upon  during  the  last  80  years, 
what  a  large  amount  of  sickness,  what  a  number  of  premature 
deaths,  would  have  been  avoided  I 

We  must  remember  that  we  have  for  years,  nay,  centuries, 
neglected  these  matters ;  and  that  if  we  now  find  that  they  are 
expensive  to  carry  out,  we  are  merely  paying  for  this  neglect  of 
our  forefathers  or  of  ourselves; 

The  fact  is,  the  whole  question  of  sanitation  brings  us  to  that 
of  the  housing  of  the  people. 

It  is  for  that  reason  that  I  have  always  held  that  the  question 
which  is  of  far  the  highest  importance  amount  the  social 
questions  of  the  day  is  that  of  the  manner  in  which  the  working 
classes  are  housed ;  and  I  maintain  now,  after  forty  years  ox 
watching  the  development  of  this  question,  that  the  root  of  all 
real  progress  in  a  nation  lies  in  the  condition  of  the  dwellings. 

Upon  this  question  hinges  the  morality,  the  education,  the 
religion,  the  health,  and  the  happiness  of  the  nation. 

How  can  a  population  be  moral  if  men  and  women,  girls  and 
boys,  are  crowded  together  in  one  room,  and  often  in  one  bed  1 
Of  what  profit  can  the  schools,  the  churches,  and  the  chapels 
be  to  a  population  which  lives  in  houses  where  decency  or 

Erivacy  are  impossible  t  How  can  health  be  maintained  in 
ouses  where  the  water  supply  is  defective,  where  the  means 
for  removing  the  refuse  are  neglected,  where  the  overcrowding 
vitiates  the  air  ? 

You  have  long  ago  passed  laws  to  prevent  the  adulteration  of 
food.  But  it  is  only  the  other  day  that  Parliaments  enunciated 
the  very  mild  doctrine  that  no  one  has  a  right  to  let  a  house 
which  is  not  in  all  respects  reasonably  fit  for  human  habitation. 
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Nearly  50  years  have  elapsed  since  this  question  of  the 
housing  of  the  working  classes  was  brought  into  prominence  by 
the  leaders  of  sanitary  improyement,  ana  great  blame  attaches 
to  those  in  whose  hanas  the  government  of  the  nation  has  rested 
during  those  years,  of  whatever  party  they  may  be,  for  their 
long-continued  neglect  of  this  question. 

Dr.  Farr,  who  died  two  years  ago,  after  attaining  to  the 
position  of  being  the  leading  sanitary  statistician  of  this  age, 
devoted  the  best  years  of  his  life  to  tracing  out  the  facts  which 
relate  to  disease  in  connection  with  its  surroundings.  He 
showed  that  in  proportion  as  you  have  a  population  concentrated 
on  a  small  area,  so  will  the  mortality  of  that  population  be 
increased.  That  is  to  say,  supposing  you  have  a  thousand 
families  living  in  cottages,  in  country  districts,  a  certain  number 
will  be  ill  and  a  certain  number  will  die  every  year ;  whereas  if 
those  thousand  families,  instead  of  each  having  its  cottage  and 
garden  with  fresh  air  round  it,  live  close  together  in  a  town 
where  often  several  families  are  crowded  into  one  house,  where 
streets  are  narrow,  a  much  larger  number  out  of  the  thousand 
will  be  constantly  ill,  and  a  larger  number  will  die. 

It  has  also  been  shown  that  the  grandchildren  of  people  who 
live  in  towns,  and  who  grow  up  to  Become  adults,  are  only  half 
as  numerous  as  those  of  labourers  who  live  in  healthy  country 
districts. 

You  will  say  that  Leicester  has  increased  by  27,000  persons 
between  1871  and  1881,  and  many  other  towns  have  increased 
as  fast,  if  not  faster ;  but  the  great  increases  in  town  popula- 
tions depend  upon  the  people  who  come  in  from  the  country 
districts  ;  and  although,  as  I  will  presently  explain  to  you,  sani- 
tary science  shows  that  the  inferior  health  of  town  populations 
can  be  much  modified,  yet  the  town  population  starts  with  a 
disadvantage  as  to  the  health  of  the  inhabitants.  Now  I  want 
to  impress  upon  you  that  it  is  possible  to  a  great  extent  to 
diminish  this  disadvantage  by  improving  the  surroundings  of  a 
town  population,  by  making  the  dwellings  airy,  by  not  building 
them  too  close  together,  by  so  placing  them  on  the  ground  that 
air  and  sunshine  may  penetrate  between  them,  by  removing 
daily  all  refuse  from  the  houses,  the  yards  and  the  streets ;  and 
by  thus  diminishing  the  adverse  influences  which  the  crowd- 
ingtogether  of  people  in  towns  exercises  on  health. 

There  is  much  experience  on  this  matter.  In  London  the 
most  densely  peoplea  areas  used  to  be  the  most  unhealthy,  but  by 
adopting  a  new  lorm  of  building,  densely  peopled  areas  have 
become  very  healthy,  although  the  numhier  of  people  on  each 
acre  was  increased.  For  instance,  in  the  old  buildings  in  which 
67  families  Uved  on  an  acre  of  ground,  the  death-rate  was  24*16 
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per  1,000.  In  the  model  blocks  of  artizans'  dwellings^  where 
there  are  from  140  to  180  families  congregated  on  one  acre,  and 
where  the  conditions  I  have  just  mentioned  have  been  carefully 
attended  to,  the  death-rate  has  been  only  from  16  to  18  per 
1,000.  The  reason  of  this  is  obvious.  The  old  system  was  to 
cover  the  ground  with  houses  of  one,  or  at  most  two  storeys 
high,  placed  close  together  in  narrow  slreets,  whereby  there  was 
no  space  left  for  the  circulation  of  air  between  and  around  the 
houses.  These  new  model  dwellings  in  town  districts,  where 
the  surface  of  the  ground  is  so  valuable,  are  built  in  blocks  of 
several  storeys ;  the  blocks  of  buildings  shoidd  be  placed  with 
their  axes  Ijning  north  and  south,  so  that  the  sun  may  shine  on 
each  side  during  part  of  the  day ;  five  or  six  houses  thus  placed 
as  it  were  one  above  the  other,  and  in  that  way  you  can  i*eserve 
plenty  of  space  at  the  back,  and  at  the  front  of  the  houses  so 
as  to  allow  ample  circulation  of  air  all  round  and  through 
them,  whilst  at  the  same  time  a  large  number  of  families  can 
be  accommodated  in  them.  In  these  houses,  moreover,  there  is 
a  porter  who  sees  that  the  ground  surface  all  round  is  kept 
scrupulously  clean,  that  no  refuse  is  allowed  to  remain  in  or 
near  the  houses.  He  is  always  at  hand  to  see  to  small  repairs, 
so  that  things  are  not  allowed  to  get  oiit  of  repair  for  want  of 
*^the  stitch  in  time" 

Let  me  tell  you  briefly  what  are  the  principal  matters  which 
should  be  attended  to  when  you  build  a  house,  so  as  to  make  it 
healthy.  You  must  start  with  the  condition  that  it  must  be 
surrounded  with  pure  air  to  breathe,  and  be  supplied  with  pure 
water  to  drink.  You  can  only  have  pure  air  to  breathe, 
provided  the  surface  of  the  ground  round  the  house  is  clean^ 
and  provided  the  soil  on  which  your  house  is  built  is  also 
clean.  A  house  must  not  be  built  upon  old  rubbish  heaps, 
because  the  air  which  is  drawn  up  by  tne  warm  atmosphere  of 
the  house  from  the  ground  will  bring  with  it,  from  the  slowly 
decaying  rubbish,  noxious  vapours  which  will  occasion  fevers 
and  other  diseases.  There  must  be  a  damp  course  above  the 
ground  level  to  prevent  damp  from  the  ground  rising  in  the 
walls.  The  surface  round  must  be  paved  to  prevent  dirty 
water  from  lying  in  stagnant  pools  near  your  house,  or  from 
soaking  into  the  soil  either  under  or  round  your  house.  The 
walls  must  be  of  clean  and  sound  materials,  and  they,  as  well 
as  the  roof,  should  exclude  damp.  Houses  should  never  be 
built  back  to  back,  but  there  should  be  windows  and  doors  at 
both  front  and  back  to  allow  of  a  thorough  current  of  air. 
The  windows  should  open  near  the  ceiling.  There  should  be 
abundance  of  light,  and  no  dark  corners.  No  house  can  be 
clean  that  is  dark ;  no  dark  room  can  be  kept  clean,  for  dirt 
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must  be  seen  to  be  removed.  Pure  light,  especially  sunlight, 
purifies^  destroys  the  organic  poisons  of  spreading  diseases. 
Observe  how  plants  sicken  ana  die  if  they  have  no  light,  but 
live  and  grow  rich  in  the  sunlight. 

Dr.  Richardson  says,  ^'  A  clean  home  is  a  pleasant  home, 
a  thrifty  home,  and  a  healthy  home." 

You  must  not  keep  dirty  water  or  slops  in  the  house,  but 
there  should  be  no  direct  communication  with  a  drain  into  the 
house.  Sink  and  waste  pipes  should  empty  in  the  open  air 
outside  over  trapped  gullies. 

Decaying  matter  must  not  be  retained  in  your  houses.  Dust- 
bins, &c.,  are  a  source  of  much  danger  to  health,  and  more 
efficient  and  quicker  means  of  removal  of  dust  and  waste  from 
our  houses  ought  to  be  adopted  than  that  of  storing  it  in  the 
back  yards  close  to  the  windows  of  the  rooms.  In  some  towns, 
indeed,  the  very  objectionable  plan  is  in  force  of  removing  the 
contents  by  taking  it  through  tne  house. 

I  may  mention  that  in  Jroplar  district  in  London,  dust-bins 
and  ash-pits  have  been  abolished.  Each  house  is  supplied  with 
a  zinc  pail  large  enough  to  hold  three  days'  refuse,  and  on 
known  days  twice  in  the  week  the  dustman  calls  and  empties 
these  pails  into  a  cart,  which  is  covered  so  as  to  prevent  the 
dust  blowing  about.  I  mention  this  not  as  a  perfect  mode  of 
dust  removal,  but  only  as  a  great  improvement  on  what  prevails 
generally. 

You  thus  see  that  with  a  proper  application  of  sanitaiy  prin- 
ciples in  laying  out  your  towns  and  ouilding  your  houses,  you 
may  rest  satisfied  that  there  need  not.  be  any  very  great  differ- 
ence in  healthiness  between  the  town  and  the  country  dwelling, 
although  no  doubt  we  should  all  prefer  free  bracing  country  air 
to  town  air,  if  we  could  get  it. 

People  may  say  that  whilst  it  is  easy  to  talk  about  improved 
dwellings,  it  is  a  very  difficult  matter  to  improve  the  nouses 
which  already  exist,  except  gradually.  I  concede  that.  But 
what  I  want  to  emphasize  is  that  tor  the  last  40  years  this 
question  of  healthy  awellings  has  been  continually  urged  upon 
tne  public  by  sanitarians.  During  that  interval  what  has 
happened  ? 

The  houses  in  England  and  Wales,  which  numbered  2,94«%945 
in  1841  have  increased  to  4,831,519  in  1881 ;  that  is  to  say,  the 
houses  have  increased  by  2,000,000. 

In  the  last  ten  years  there  have  been  5,000  new  houses  added 
to  Leicester,  6,000  to  Derby,  10,000  to  Birmingham,  besides 
which  numbers  of  the  houses  and  cottages  which  were 
enumerated  in  1841  must  have  been  reconstructed  in  the 
intervaL 
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It  has  not  been  for  the  want  of  knowledge  that  this  question 
of  proper  accommodation  for  the  working  classes  has  not  ad- 
vanced more  rapidly.  My  friend  Mr.  Chadwick,  Sir  Robert 
Kawlinson,  Dr.  Sutherland,  and  many  others  now  dead,  ex- 
plained in  reports  to  Parliament  what  were  the  necessary 
sanitary  measures  nearly  fifty  years  ago.  Nor,  in  the  face  of 
the  above  figures,  can  it  be  said  that  there  has  not  been  the 
opportunity  to  improve  the  houses  of  the  working  classes  ;  and 
ii  full  advantage  had  been  taken  of  our  sanitary  knowledge 
during  these  many  years,  in  the  construction  of  the  new  houses 
which  have  been  built,  and  in  the  reconstruction  of  old  houses, 
there  would  not  be  much  now  left  to  be  done,  and  the  sanitary 
and  moral  state  of  the  coontry  would  be  much  better  than  it 
now  is. 

The  opportunity  has  been  neglected  because  neither  Parlia- 
ment nor  the  municipal  authorities  cared  sufficiently  for  the 
sanitary  wants  of  the  community,  and  because  the  owners  of 
house  property  were  satisfied  to  accept  the  profits  derived  from 
letting  their  houses  without  fulfilling  those  duties  towards  their 
tenants  which  in  common  honesty  they  were  bound  to  fulfil. 

The  fact  that  so  much  still  requires  to  be  done,  is,  therefore, 
the  result  of  the  supineness,  neglect,  and  interested  motives 
which  have  been  governing  this  question  for  so  long. 

The  new  Act  of  Parliament  passed  last  session  has,  no  doubt, 
made  a  great  step  in  the  direction  of  sanitary  progress.  Indeed, 
this  Act  is  the  commencement  of  a  new  era  in  this  question.  It 
says  that  ^^  in  any  contract  made  after  the  passing  of  this  Act, 
for  letting  for  habitation  by  persons  of  the  working  classes  a 
house  or  part  of  a  house,  there  shall  be  implied  a  condition  that 
the  house  is  at  the  commencement  of  the  holding  in  all  respects 
reasonably  fit  for  human  habitation." 

The  bill,  as  originally  presented  to  Parliament,  went  further. 
It  stated  explicitly  what  we  sanitarians  desire  should  be  the 
effect  of  the  clauses.  It  said,  that  ^'  in  the  event  of  a  breach 
of  any  such  condition  as  above-mentioned  in  the  case  either  of 
a  furnished  or  unfurnished  house,  any  inmate  of  such  house 
who  suffers  any  loss  by  injuiy  to  health  or  otherwise  in  con- 
sequence of  such  breach,  shall  be  entitled  to  recover  damages 
from  the  person  responsible  for  such  breach."  These  words  were 
omitted  from  the  Act ;  but  the  omission  would  not  necessarily 
prevent  a  court  of  law  from  giving  effect  to  the  intention. 

Let  me  explain  to  you  what  that  intention  was.  If  a  house 
were  let  to  you  in  an  insanitary  condition,  the  landlord  would  be 
responsible  for  the  injury  which  such  insanitary  condition  entailed 
upon  the  tenant.  For  instance,  if  the  house  in  which  you  live  has 
been  built  on  a  rubbish  heap,  and  fever  and  sickness  prevail  in 
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your  family,  and  your  landlord  did  not  warn  you  when  you  took 
the  house  as  to  what  was  under  it,  he  ought  to  compensate  you  for 
the  disease  from  which  you  suffer.  And  if,  when  you  pour 
away  the  dirty  water  down  the  sink  the  pipe  which  conveys  it 
away  leads  straight  into  the  sewer  and  brings  you  back  sewer 
gas  in  exchange,  and  if  disease  results  to  yourself  or  your 
f  amily,  the  person  who  owns  and  has  let  you  the  house  should 
compensate  you  for  the  injury  he  has  done  to  you  by  letting  to 
you  an  unhealthy  house  which  contains  such  insanitary  condi- 
tions* Or,  Agftin*  if  your  roof  is  in  bad  repair  and  lets  in  water, 
and  you  consequently  get  rheumatism,  your  landlord  should 
compensate  you  for  the  injury  you  have  suffered  in  consequence 
of  the  defect  in  the  roof. 

I  have  long  enunciated  the  view  that  all  plans  of  new  build-- 
ings  intended  for  habitation  in  towns  or  villages,  or  detached 
houses,  and  all  important  alterations  of  existing  buildings 
should  be  submitted  to  a  local  district  surveyor,  who  should 
certify  that  the  position  and  construction  of  the  building  would 
be  in  accordance  with  recognised  sanitary  conditions. 

But  I  am  now  inclined  to  think  that,  so  far  as  the  actual  con- 
struction of  the  house  is  concerned,  if  the  provision  in  the  new 
Act  relating  to  the  housing  of  the  working  classes  should  be 
held  by  courts  of  law  to  enable  a  tenant  to  obtain  compensation 
from  a  landlord  for  letting  him  a  house  in  an  insanitary  condi- 
tion; that  provision  may  operate  much  more  effectually  and 
much  more  rapidly  to  improve  the  sanitary  condition  of 
dwellings  over  the  whole  country  than  any  regulations  made  by 
a  municipal  body  could  do ;  and  if  the  provision  as  it  now  stands 
be  not  sufficient  for  obtaining  our  object,  I  trust  that  the  new 
Parliament  will  take  steps  to  make  it  efficient. 

Owners  of  house  property  and  ratepayers  may  no  doubt  be 
called  upon  to  pay  large  sums  for  putting  the  houses  into  a 
healthy  condition,  but  such  expenditure  would  not  have  been 
necessary  now  if  during  past  years  the  owners  of  houses  had 
paid  due  attention  to  sanitary  laws  in  the  construction  and 
maintenance  of  their  houses,  or  if  municipal  bodies  had  exer- 
cised adequate  supervision  over  the  growth  of  the  towns. 

If  now  they  are  called  on  to  pay  large  sums,  the  money  must 
be  looked  upon  as  the  compound  interest  of  the  money  which 
they  have  saved  at  the  expense  of  the  diseases  and  the  lives  of 
the  people  whom  they  have  allowed  to  suffer  from,  and  to  die  of , 
preventible  diseases. 

It  may  be  said  that  if  owners  of  house  property  have  to  pay 
large  sums  for  removing  sanitary  defects,  they  will,  unless  there 
be  some  counteracting  influence,  charge  increased  rents;  that 
would  probably  be  so. 
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In  considering  this  great  question  we  must  bear  in  mind  that 
these  wretched  and  unhealthy  dwellings  are  not  only  centres  of 
disease,  but  they  are  moral  cesspools,  which  foster  misery,  dis- 
content and  crime.  The  community,  if  it  had  done  its  duty 
in  times  past,  would  not  have  permitted  them  to  come  into 
existence,  and  it  is  for  the  advantage  of  the  community  that 
they  should  be  abolished.  It  is,  therefore,  reasonable  that, 
since  the  community  has  by  its  own  long-continued  neglect 
allowed  these  insanitary  dwellings  to  come  into  existence,  the 
cost  of  removing  them  and  replacing  them  should  be,  in  part 
at  least,  borne  by  the  communitv.  xhis  has  been  recognised 
in  the  Act  of  Parliament  parsed  last  session  on  the  Housing  of 
the  Working  Classes.  This  Act  enables  urban  and  rural 
sanitary  authorities  to  contribute  out  of  the  rates  to  the  cost  of 
improving  the  dwellings  of  the  working  classes;  and  if  the 
various  authorities  concerned  in  the  administration  of  the  law 
do  their  duty  in  this  respect  in  their  several  localities,  they  will 
take  care  that  an  adequate  number  of  sanitary  houses  shall 
be  provided  for  the  working  classes,  and  thus  prevent  the 
private  owners  of  house  property  from  unduly  raising  their 
rents. 

This  question  has  another  and  very  important  aspect.  The 
improvement  of  the  home  means  less  sickness,  and  more  energy 
for  work.  To  the  ratepayer  it  means  a  diminished  poor-rate, 
whilst  to  the  individual  it  means  more  opportunity  for  self-edu- 
cation and  culture,  and  it  opens  out  to  eveir  one  the  possibility 
of  having  a  refined  and  comfortable  home.  The  improvement  in 
the  standard  of  living  and  of  house  accommodation  is  only  what 
has  been  going  on  gradually  for  centuries.  We  are  told  that  in 
the  15th  century,  in  the  houses,  such  as  they  were,  of  the  poor, 
the  walls  were  of  rough  unhewn  stone,  without  cement,  or  of  mud; 
the  roofs  of  thatch,  or  of  rude  straw;  the  windows  unglazed ;  the 
floors  of  bare  earth,  without  tile  or  boarding ;  the  accommoda- 
tion of  but  one  room,  or  at  the  most,  two,  let  the  family  have 
been  ever  so  numerous ;  and  their  animal  stock,  where  they 
possessed  any,  frequently  sheltered  at  night  under  the  same  roof 
as  themselves.  And  indeed  such  cottages  were  not  uncommon 
50  years  ago.  As  a  rule  the  working  classes  would  be  ashamed 
of  such  accommodation  now. 

So  they  will  in  time  be  ashamed  of  living  in  bad  unhealthy 
houses,  in  the  United  States  of  America  I  have  visited  the 
dwellings  of  the  artizans  and  wage  classes  in  many  manufac- 
turing towns.  I  have  frequently  found  them  living  in  small,  com- 
fortable houses,  in  which  each  family  have  their  parlour  with 
appropriate  furniture,  pictures,  and  often  their  piano.  They 
had  come  to  look  upon  these  things  as  a  necessity.    This  state 
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of  things  is  the  result  of  the  free  education  and  general  civiliza- 
tion which  pervades  American  society. 

An  improved  standard  of  living  follows  education,  and  it 
may  be  fostered  by  legislation;  but  it  must  come  from  the 
people  themselves.  Therefore  do  not  go  away  with  the  idea 
that  Parliament  or  town  councils  can  do  everything  for  you. 
They  can  do  something.  Acts  of  Parliament  may  be  necessary 
to  assist  sanitary  progress  and  to  enforce  sanitary  discipline,  but 
for  real  practical  progress,  we  must  look  to  our  own  exertions. 
Laws  can  do  but  little  unless  aided  by  the  earnest,  the  strenuous 
co-operation  of  every  individual  member  of  the  community. 

*'  How  small  of  all  that  human  hearts  endm«, 
That  part  which  laws  or  kings  can  cause  or  cure  I 
Still  to  ourselves  in  every  place  consigned. 
Our  own  felicity  we  make  or  find." 

However  dirty  the  locality,  and  however  poor  the  house  in 
which  you  live,  you  can  yourselves  do  much  to  preserve  your 
health. 

Amongst  the  first  necessities  of  health  is  cleanliness.  You 
must  keep  your  rooms  clean  and  well-aired.  This  means  that 
you  must  not  accumulate  rubbish  in  your  houses.  You  must 
pay  attention  to  cleanliness  in  your  persons.  You  must  not 
wear  nor  let  your  children  wear  dirty  clothes.  No  doubt  to 
men  and  women  who  have  to  do  dirty  work  this  is  not  always 
easy,  but  it  is  very  much  a  matter  of  individual  care.  Look  at 
different  individuals  engaged  at  the  same  occupation,  and  how 
clean  one  often  is  compared  with  others.  The  difference 
between  cleanliness  and  uncleanliness  is  very  much  a  question 
of  habit. 

Clothing  should  be  not  only  washed  and  brushed,  but  when 
removed  from  the  body  at  night  it  should  be  turned  inside  out 
and  suspended  in  the  air.  xou  should  wash  yourself  and  well 
rub  yourself  or  scrub  yourself  all  over  every  day  with  a  brush. 
All  the  vital  functions  of  the  body  are  benefited  by  this  one 
simple  act.  This  habit  of  daily  ablution  should  be  taught  to 
the  young  from  their  earliest  life.  It  then  becomes  a  habit — a 
second  nature.  Expensive  appliances  are  not  required  for 
cleansing  the  surface  of  the  body.  A  wash-hand  basin,  a  shallow 
tub  to  stand  in,  a  lump  of  soap,  a  large  clean  towel,  and  a 
gallon  of  pure  water  are  all  that  can  be  wanted  for  daily 
ablution.  Indeed,  a  quart  of  water,  with  the  aid  of  a  soap^ 
brush  te  scrub  yourself  with,  could  be  made  to  suffice.  There 
are  few  so  poor  who  cannot  afford  these  few  things,  and  the 
experiment  alwavs  pays  in  the  increased  health,  happiness,  and 
vigour  which  it  brings. 


DOUGLAS  GALTON.  365 

Mr.  Ohadwick,  who  is  the  leader  of  all  sanitary  progress  in 
this  country,  and  who  is  now  about  eighty  years  old,  showed 
that  in  an  orphan  asylum  the  death-rate  (which  may  be  taken 
as  an  evidence  of  the  degrees  of  health)  was  greatly  reduced 
after  the  practice  was  adopted  of  washing  the  children  from 
head  to  foot  every  day,  so  as  to  maintain  cleanliness  of  skin. 
He  also  asserts  that  a  well-washed  child  will  require  less  food 
than  an  unwashed  child,  and  that  the  food  which  would  be 
required  for  four  children  who  are  unwashed  would  suffice  for 
five  children  who  are  washed.  In  further  corroboration  of  this 
it  is  known  that  pigs  that  are  washed  put  on  one-fourth  more 
flesh  from  the  same  quantity  of  food  than  do  pigs  that  are  un- 
washed. 

Bad  health  is  wasted  force,  and  is  therefore  actually  a  money 
loss  to  the  community.  It  is  ven''  difficult  to  find  out  what  is 
the  extent  of  this  wasted  force.  The  death  rate  of  a  town  gives 
us  some  idea  of  the  sickness.  I  found,  in  an  insanitary  district 
in  St.  Qeorge's-in-the-East,  that  with  a  death  rate  of  31  per 
1,000,  the  sickness  rate  was  270  per  1,000,  or  9  cases  of  sickness 
to  one  death.  But  in  the  worst  parts  of  the  same  district  the 
sickness  rate  amounted  to  620  per  1,000,  which  gives  20  cases 
of  sickness  to  one  death.  Aiid  it  may  be  generally  assumed 
that  there  are  on  an  average  20  cases  of  sickness  to  one  death, 
of  which  4  cases  out  of  5  are  those  of  children. 

The  loss  from  sickness  arises  partly  from  the  loss  of  earnings 
of  the  individual  who  is  ill,  and  in  the  younger  members  of  a 
family  from  the  expense  which  the  sickness  causes,  by  loss  of 
time  and  otherwise,  to  the  other  members  of  the  family. 

But  if  the  loss  by  sickness  is  great,  consider  for  a  moment 
the  losses  to  the  community  which  are  evidenced  by  a  high  death 
rate. 

Look  at  the  contingent  losses.  In  the  case  of  the  cholera 
epidemic  of  1848,  it  was  estimated  that  the  burden  which  fell 
on  12  of  the  parish  unions  for  the  maintenance  during  4  years 
of  widows,  widowers,  and  orphans,  in  consequence  of  the  deaths 
of  relatives  from  cholera  ana  diarrhcea,  amounted  to  £121,576. 

Then  consider  the  money  loss  to  the  conmiunity  from  the 
individual  deaths.  To  begin  with,  Mr.  Chadwick  estimates 
that  each  death  involves  on  the  average  a  cost  of  £5  in  funeral 
expenses. 

In  the  next  place.  Dr.  Farr  calculated  that  the  present  value 
of  the  future  wages  of  an  agricultural  labourer  at  the  age  of  20 
is  £637.  Therefore  if  the  labourer  dies  at,  or  soon  after  20, 
that  sum  is  practically  lost  to  the  community.  Hence  every 
case  of  death  from  preventible  diseases  represents  an  unnecessary 
waste  of  money. 
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But  there  are  many  whose  early  death  entaQs  a  far  greater 
loss  to  the  community  than  can  be  valued  in  money. 

Take  a  professional  man  who  has  accumulated  a  large  amount 
of  knowledge,  and  what  is  better,  of  experience ;  or  take  an 
artisan  who  is  a  skilful  craftsman.  If  they  die  in  the  prime  of 
life,  when  they  are  most  fitted  to  use  these  qualities,  the  know- 
ledge; experience,  and  skill,  which  have  required  many  years 
and  much  labour  and  expense  to  accumulate,  all  go  with  them, 
before  the  crop  of  usefulness,  in  the  cultivation  of  which  so 
much  has  been  expended,  has  ripened  and  been  gathered. 

When  we  consider  how  important  health  is,  how  great  should 
be  the  efforts  which  we  ought  to  make  to  maintain  it  I  How 
wicked  any  person  is  who  knowingly  assists  in  preserving  those 
conditions  in  the  midst  of  a  communitv  which  allow  preventible 
diseases,  or,  as  some  one  has  named  them,  dirt  diseases,  to 
continue. 

A  Jewish  book,  the  "  Mishna,"  says : — "  Outward  cleanliness 
is  inward  purity ; "  and,  indeed,  as  my  friend,  Dr.  Bichardson, 
has  BO  well  expressed  it,  ^^  cleanliness  covers  the  whole  field  of 
sanitary  labour."  Cleanliness,  that  is  purity,  of  air;  cleanliness, 
that  is  purity,  of  water  ;  cleanliness  in  and  around  the  house ; 
cleanliness  of  your  persons ;  cleanliness  of  dress ;  cleanliness  in 
food  and  f eedmg ;  cleanliness  in  work ;  cleanliness  in  the  habits 
of  the  individud  man  or  woman ;  cleanliness  of  life  and  conver- 
sation, morality,  purity  of  life,  temperance — ^these  are  important 
influences  in  promoting  individual  health ;  these  are  still  more 
important  influences  in  promoting  individual  happiness. 
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CLOSING  GENERAL  MEETING  OF  THE 

CONGRESS. 


The  Closing  General  Meeting  of  the  Congress  was  held  on 
the  afternoon  of  Friday,  September  25th,  at  the  close  of  the 
Sectional  Meetings.  The  !rresident,  Prof.  F.  de  Chaumont, 
F.R.S.,  took  the  Chair,  supported  by  the  Mayor  and  other 
members  of  the  Local  Committee,  and  the  Uhairman  and 
Council  of  the  Institute. 

Votes  of  thanks  were  passed  to  the  President,  the  Local 
Conunittee,  the  Judges,  and  others  who  had  been  engaged  in 
the  work  of  the  Congress  and  Exhibition. 

The  following  reports  upon  the  subjects  brought  forward  for 
consideration  at  the  Sectional  Meetings  were  read  by  the 
Senior  Secretaries  of  the  respective  Sections. 


SiBonoir  L— SANITAET  SCIENCE  AND  PEBVENTIVE 

MEDICINE. 

I  have  to  report  that  the  Preventive  Medicine  Section  of  the 
Congress  has  harmoniously  conducted  its  sittings  to  a  successful 
issue,  under  the  Presidency  of  Dr.  Arthur  Bansome,  and  although 
the  place  of  meeting  was  changed  three  times,  the  votajies  of  sanita- 
tion refused  to  allow  their  ardour  to  be  damped,  Sir  Charles  Cameron 
on  one  occasion  coming  to  the  rescue. 

We  are  much  indebted  to  the  Vice-Presidents,  Dr.  William  Col- 
lingridge,  Mr.  Henry  Lankester,  and  Dr.  Gborge  Shaw,  as  well  as  to 
the  Honorary  Secretaries,  Dr.  Moore  and  Dr.  Johnson,  for  the  suc- 
cessfol  arrangements.  To  the  Headers  of  Papers  we  owe  our  thanks 
for  much  interesting  matter. 

Dr.  Arthur  Bansome's  address  on  Sanitary  Progress,  and  Dr. 
Buck's  paper  on  In&ntile  Diarrhoea  were  well  received,  and  possibly 
the  discussion  upon  the  latter  paper  may  result  in  indicating  the 
remedy  for  the  heavy  diarrhcsa  mortality  of  which  Leicester  has 
hitherto  been  the  all  too  patient  victim. 

Surgeon  Major  Pringle's  paper  upon  the  Vaccination  Question,  it 
is  to  be  hoped,  will  encourage  our  opponents  to  examine  fully  into 
this  very  serious  question  in  a  less  biased  and  more  dispassionate 
manner  than  has  hitherto  been  the  case,  and  I  am  quite  sure  that 
the  Council  of  the  Sanitary  Institute  altogether  disclaim  the  imputa- 
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tion  of  the  Editor  of  the  Times,  that "  Because  the  Institute  is  aooept- 
ing  the  bountiful  hospitality  of  Leicester,  therefore  errors  of  omission 
and  commission  have  been  met  in  a  too  friendly  spirit."  It  is  rather 
that  the  Institute  recognises  that  Salug  generis  humani  is  not  to  be 
found  in  crushing  opposition  by  dictatorial  assertion,  but  in  per- 
suading opponents  by  force  of  argument  and  demonstration. 

Mr.  Lewis  Angell  laid  bare  some  impediments  to  sanitary  progress, 
and  Mr.  P.  Scott  urged  the  extension  of  voluntary  effort. 

"We  are  indebted  to  the  Countess  de  Viesca  for  a  paper  which  should 
encourage  the  management  of  the  house  upon  sanitary  principles, 
and  to  Mr.  J.  H.  Buckley  for  an  interesting  sketch  of  ambulance 
work  in  Leicester. 

The  result  of  the  second  day's  gathering  of  the  Section  again 
elicited  the  fact  that  if  a  special  day,  or  part  of  a  day,  were  devoted 
to  the  consideration  of  domestic  sanitation  and  ambulance  work,  in 
both  of  which  ladies  take  such  a  very  great  interest,  it  would  add 
immensely  to  the  success  of  future  Congresses,  and  I  feel  it  my  duty 
to  represent  this  to  the  Council  of  the  Sanitary  Institute. 

JOHN  F.  J.  STKES. 

Honorary  Secretary, 


Section  n.--ENGINEEEING  AND  AECHITECTUBE. 

The  observations  of  the  President,  Mr.  Percival  Qordon  Smith,  of 
the  Local  Government  Board,  as  to  the  increased  attention  paid  by 
the  public  to  sanitary  matters,  were  strikingly  confirmed  by  the  good 
attendance  at  the  meeting  of  the  Section.  The  allusions  made  by 
the  President  to  the  prime  importance  of  securing  efficiency  in  public 
sewage  and  water  works,  at  whatever  cost  might  be  necessary,  were 
particularly  applauded.  The  strong  recommendations  of  the  Presi- 
dent as  to  the  abolition  of  cesspools  were  generally  approved.  A 
vote  of  thanks  to  him  was  proposed  by  Prof,  de  Chaumont,  and 
seconded  by  Mr.  Sogers  Field,  who  entirely  concurred  in  the 
President's  opinion  as  to  the  necessity  for  the  abolition  of  cesspools. 
The  papers  of  Messrs.  J.  Underwood  and  J.  Gordon — the  first  on 
the  subject  of  the  History  of  Sewage  and  Sewage  Treatment  in 
Leicester,  and  the  second  on  the  Drainage  of  Continental  Tovntis — 
received  much  attention,  and  evoked  a  very  animated  discussion,  in 
which  Mr.  Alderman  Kempson,  Prof.  Eobinson,  Mr.  Lemon,  Mr. 
Peregrine  Birch,  Mr.  Laws,  Colonel  Jones  of  Wrexham,  and  others, 
took  part.  Mr.  Saxon  Snell's  paper  on  Circular  Hospital  Wards 
produced  some  discussion,  but,  on*  account  of  the  late  hour  at  which 
it  was  read,  it  was  not  fully  considered.  The  opinions  expressed 
were  generally  in  favour  of  the  parallelogram  form  of  wards,  and 
many  strong  objections  to  the  circular  form  were  raised,  which  remained 
unanswered. 
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The  Section  re-asBembled  this  morning,  and  the  first  paper  was  on 
Smoke  Abatement,  which  led  to  an  interesting  discussion,  in  which 
the  President  of  the  Section  took  part  and  referred  to  the  Building 
Acts  defining  the  size  of  chimneys.  Mr.  Ernest  Hart,  Chairman  of 
the  Council  of  the  National  Smoke  Abatement  Institution,  Mr.  J. 
Gordon  of  Leicester,  Mr.  Scott  of  Manchester,  Prof,  de  Chaumont, 
and  several  others  also  took  part.  The  effects  of  smoky  atmosphere 
on  health  were  particularly  discussed.  Mr.  Gordon  stated  that  the 
use  of  gas  stores  in  Leicester  was  very  extensive  and  fast  increasing 
since  the  Corporation  had  adopted  the  policy  ot  letting  stoves  on  hire 
at  a  nominal  rent,  and  be  pointed  out  that  the  use  of  gas  stoves  was 
the  best  means  of  preventing  smoke  from  domestic  chimneys.  A 
paper  by  Mr.  E.  C.  Kobins,  on  the  Ventilation  of  Chemical  Labora* 
tories  and  Science  Schools  generally,  was  read,  and  discussed  by  Mr. 
Bogers  Field,  Mr.  Saxon  Snell,  Prof,  de  Chaumont,  and  others.  An 
interesting  branch  of  the  discussion  was  upon  the  accuracy  of  Anemo- 
meters as  instruments  for  measuring  the  volumes  of  air  referred  to 
in  the  paper.  It  was  mentioned  by  Prof,  de  Chaumont  that  a  series 
of  experiments,  to  test  the  accuracy  of  anemometers,  was  being 
carried  on  by  a  Committee  of  the  Sanitary  Institute,  and  would  be 

?ublished  shortly.  A  most  important  paper  on  Plumbing  and 
lumbers'  Work  was  read  by  Mr.  F.  Scott,  of  Manchester,  setting 
out  the  action  taken  by  the  Plumbers'  Guild  of  London  to  guard  the 
public  against  the  evils  arising  from  defective  plumbing  work.  Prof, 
de  Chaumont,  Mr.  Emptage,  Mr.  Bobins,  and  others  took  part  in  the 
discussion,  and  the  action  of  the  Plumbers'  Company  was  generally 
approved. 

W.  E.  B.  COLES, 

Honorary  Secretary, 


Section  IH.— SECRET AET'S  BEPOBT. 

The  President  of  the  Section,  Dr.  William  Marcet,  read  a  most 
interesting  address,  dealing  with  the  distribution  and  object  of  Car- 
bonic Acid  in  nature  and  with  its  sanitary  relations,  and  also  on  the 
influence  of  great  altitudes  on  the  Chemical  Phenomena  of  Bespira- 
tion,  in  which  Dr.  Marcet  described  some  most  interesting  experi- 
ments which  he  had  made  upon  the  amounts  of  carbonic  acid  expired 
by  persons  at  difierent  altitudes,  extending  over  a  period  of  upwards 
of  seven  years.  From  these  experiments  Dr.  Marcet  adduced  the 
fact  that  the  body  required  the  inhalation  of  a  smaller  weight  of  air, 
or  volume  of  air  reduced  to  freezing  point  and  sea  level,  to  produce 
the  same  weight  or  corresponding  volume  of  carbonic  acid  as  greater 
heights  are  attained. 
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Dr.  Marcet  also  exhibited  and  explained  a  very  interesting  diagram, 
showing  the  analogy  which  exists  in  London  between  fogs  and  an 
excess  of  carbonic  acid  in  the  air  of  that  city. 

Mr.  John  D.  Paul  gave  a  lengthy  and  interesting  geological  lecture 
upon  the  Valley  of  the  Soar,  of  considerable  local  and  general  interest, 
and  in  the  discussion  which  followed  the  President  of  the  Section, 
Mr.  Mott,  and  others  took  part. 

The  Eey.  T.  Lawrence  read  a  paper  upon  the  Sanitary  Evils 
arising  from  the  improper  burial  of  the  dead,  and  in  the  discussion 
which  followed  cremation  was  advocated  by  Captain  Douglas  Ghdton, 
Prof.  Symons,  Mr.  Boulnois,  and  others. 

A  valuable  paper  was  then  read  by  Mr.  Charles  E.  Cassal,  F.C.S., 
upon  Hygienic  Analysis,  which  was  of  a  very  interesting  character, 
and  which  led  to  a  long  discussion. 

Li  the  absence  of  Mr.  Whitaker,  the  Secretary  of  the  Section  read 
a  paper  entitled  *'  A  recent  Legal  Decision  of  importance  in  connec- 
tion with  water  supply  from  wells,"  and  the  paper  on  "  The  use  of 
Sodium  Aluminate  for  softening  and  purifying  hard  and  impure 
water,"  was  taken  as  read,  the  author  not  being  present,  and  the 
hour  having  arrived  for  closing  the  sectional  meeting. 

H,  PERCY  BOULNOIS,  M.LC.E. 

Honorary  Secretary, 
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REPORT  OF  THE  JUDGES  OF  THE  EXHIBITION, 

LEICESTER,  1885. 


We,  the  undersigned,  the  Judges  appointed  by  the  Council,  beg 
leave  to  recommend  to  the  Council  the  following  distribution  of 
Medals  and  Special  Certificates,  and  of  Certificates  of  Merifc. 

Exhibits  which  have  already  received  Medals  at  previous  Exhi- 
bitions of  the  Institute  are  excluded  from  awards  of  Medals,  but 
those  Exhibits  to  which  a  second  Medal  would  otherwise  be  awarded 
receive  Special  Cei^tificates,  and  these  are  distinguished  in  the  following 
list  by  asterisks. 

The  Bichabdson  Medal  for  an  Exhibit  Selecteb  ebom  the 
ENTiBE  Exhibition  vjiIL  he  awarded  hy  the  Judges  in  case  of  pre-eminent 
merit  only. 


SILVEB  MEDALS  OFFERED  BY  THE  GAS  DEPABTMENT 
OF  THE  COBFOBATION  OF  LEIOESTEB. 

■ 

Four  SiLVEB  Medals  are  offered  by  the  Gks  Department  of  the 
Corporation  of  Leicester  for  Gas  Stoves  exhibited  under  the  follow- 
ing classes : — 

1. — For  the  best  Gas  Stove  or  Gas  Apparatus  for  Cooking  pur- 
poses for  families,  to  include  means  for  heating  a  good 
supply  of  water. 

2. — For  the  best  Gas  Cooking  Stove  suitable  for  an  artisan's 
family,  for  at  least  six  persons. 

3. — For  the  best  and  most  Economical  Ghw  Fire. 

4, — For  the  best  arrangement  for  Heating  Baths  by  Ghts. 


SILVEB  MEDALS  ABE  OFFEBED  ALSO  BY  THE  EXETEB 

GAS  COMPANY. 

1. — For  the  best  Gbw  Stove  or  Gas  Apparatus  for  Cooking  pur- 
poses for  families,  including  a  sufiicient  supply  of  hot 
water. 

2. — For  the  best  and  most  economical  Open  Gas  Fire. 
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MEDALS  AND  STABBJBD  CEBTIFICATES. 

CLASS  I.- CONSTEUCTION  AND  MACHINERY. 

♦Bbadfobd,  T.,  &  Co.,  Lmdon,  for  Washing  Machines. 

♦DouLTON  &  Co.,  lAmdony  for  Art  Pottery. 

Elgood  Bbos.,  Leicester,  for  Artistic  Domestic  Iron- Work. 

Ellis,  J.,  &  Sons,  Barrow-on-Soar,  for  Barrow  Blue  Lias  Hydraulic 

Lime. 
Legoott,  W.  &  E.,  Bradford,  for  Opener  for  Fanlights  and  Skylights. 
ViCTOBi/L  Stone  Co.,  London^  for  Victoria  Artificial  Stone-Paving. 

CLASS  n.-^  SEWERAGE  AND  WATEB  SUPPLY. 

BouBTBEEHiLL  CoAL  Co.,  Dreghom,  Ayrshire,  for  White  Enamelled 

Eireclay  Cistern. 
*Mobbell's  Sanitabt  Appliance  Company,  MancTuster,  for  Portable 

Cinder-sifting  Ash  Closet. 
♦Mottles'  Eabth  Closet  Company,  London,  for  Moules'  Earth  Closet. 
Sanitabt  and  Highway  Appliance  Co.,  SJieffield,  for  Boberts's 

Street  Orderly  Bin. 
Sanitabt  and  Highway  Appliance  Co.,  SheffiM,  for  Boberts's 

Sand-distributor  for  2-hor8e  Tram-track. 
♦Tbott,  H.,  Baitersea,  London,  for  the  **  Household  *'  Closet. 
Willacy,  B.,  Pregton,  for  Sand-distributor  for  Boads. 

CLASS  in.— HEATING,  LIGHTINQ,  AND  VENTILATING. 

*Doui/roN  &  Co.,  London^  for  Ventilating  Tile  Stove. 
♦Ellison,  J.  E.,  Leeds,  for  Conical  Ventilators. 
♦Stott,  J.  &  Co.,  London,  for  Mercury  Gbs  Governor, 

CLASS  IV.-PEBSONAL  HYGIENE,  FOODS,  FILTEBS,  AND 

DISINFECTANTS. 

♦Caltebt,  F.  C.  <&  Co.,  Manchester,  for  Carbolic  Acid  for  Disinfecting 
Purposes. 

•Hancock,  F.  C.  &  Co.,  Dudley,  for  Machines  for  domestic  use. 

HuMBEB  &  Co.,  Nottingham,  for  their  Exhibit  of  Bicycles  and  Tricydea. 

Jeibs'  Sanitaby  Compounds  Co.,  London,  for  Jeyes'  Perfect  Purifier. 

Johnson,  W.  F.,  Leicester,  for  Ornamental  Domestic  Appliances. 

Lion,  J.  W.,  London,  for  Steam  Disinfector. 

♦Maignbn,  p.  a.,  London,  for  Filtre  Bapide. 

BicHABDsoN,  J.,  &  Co.,  Leicester,  for  their  Exhibit  of  Antiseptic  Pre- 
parations. 

ViPAN  &  Headly,  London,  for  their  Exhibit  of  Daiiy  Appliances. 
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OERTIFICATES  OF  MEBIT. 

We  further  recommend  that  Certificates  of  Merit  be  awarded  to  the 
undermentioned  Exhibitors : — 

CLASS  I.— CONSTEUCTION  AND  MACHINEBY. 

B  A  Adams,  E.,  London,  "  Victor  "  Spring  Hinge. 

Cboft  .Stone  Quabbt  &  Brick  Co.,  Croft,  Leicestershire,  for  the  Croft 

ArtificiiJ  Stone  Paving. 
DouLTON  &  Co.,  London,  Silicon  Tread  for  Steps. 
B  A  GbeekaIiL,  J.,  Manchester,  Greenall's  Steam  Washer. 
Johnson,  W.  P.,  Leicester,  for  his  exhibit  of  Eepousse  and  other 

brass  work. 
Kbnwoetht,  B.  N.,  &  Co.,  Oldham,  for  Paragon  Washing  Machine 

with  Canadian  Washer. 
b  a  Kbnwoetht,  E,  N.,  &  Co.,  Oldham,  Paragon  Washing  Machine, 

and  Canadian  Washer. 
Nightingale  &  Co.,  Great  Orimsby,  for  Method  of  Wood  Block 

Flooring. 
B  A  Smith,  £.,  &  Co.,  CoalviUe,  Leicester,  Embossed  Tiles. 
b  a  Smith,  E.,  &  Co.,  CoalvUU,  Leicester,  Photographic  Embossed  and 

Incised  Art  Tiles. 
Stitf,  J.,  &  Sons,  Lambeth,  for  their  exhibit  of  Architectural  Terra 

Cotta. 
Whitwick  Colliebt  Co.,  CoalvUle,  Leicester,  for  their  exhibit  of 

Terra  Cotta. 

CLASS  n.-.SEWEEAGE  AND  WATEE  SUPPLY. 

Adams  &  Co.,  York,  for  Potts'  Edinburgh  Sewer  Trap. 

Adams  &  Co.,    York,  for  Improved  Shape  of  Trough  for    Water 

Closets. 
Bottbtbebhili;  Coal  Co.,  Dregham,  Ayrshire,  for  White  Enamelled 

Sinks  and  Wash  Tubs. 
Bboad  &  Co.,  Paddington,  for  White  Enamelled  Straight  and  Curved 

Channels  for  Inspection  Chambers  to  Drains. 
Bboad  &  Co.,  Paddington,  for  White  Enamelled  Fire-clay  Gullies. 
Doui/roN  <&  Co.,  London,  for  Economical  Combination  Closet  in  two 

pieces. 
Ellis,  J.  J.,  EUistown  Collieries,  for  Gordon's  Disconnecting  Trap. 
Febgusson  &  Stabkby,  Leicester,  for  '^  Shanks's  "  Porcelain  Lavatory 

Fittings. 
Febgtjsson  ^  Stabkei,  Leicester,  for  Shanks's  "  Ureka "  Spray  and 

Plunge  Bath. 
Febgubson  &  Stabket,  Leicester,  for  '^  Unbreakable  "  Fire^^by  lava- 
tory Basins  for  Schools,  &c, 
Fosteb  &  Peabson,  Nottingham,  for  Morris's  Cast  Iron  Gulley,  with 

Moveable  Dip  Pipe. 

A  Deferred  by  the  Judj^es  in  Competition  for  Medals. 
B  Submitted  by  tiie  E^bitors  for  further  practical  trial. 
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Gkx)DB  &  Co.,  Low/hhorough^  for  "  Invicta  "  Flushing  Cistern. 
GooDE  k  Co.,  Loughborotujh,  for  Double  Valyes  for  Flow  and  Betum 

in  Hot-water  Circulation. 
Gboom  &  Co.,  London,  for  Well  and  Dry-Platform  Sponge  Bath. 
HuMPHEESON,  F.,  London,  for  "  Beaufort "  Flush-down  Closet. 
B  A  HuMPHEBSON,  F.,  CJieUea,  London,  Siphon  Flushing  Cistern. 
Johnson,  W.  F.,  Leicester,  for  Galvanized  Iron  Dust-Bin. 
KiBK,  E.  G.,  Huddersfield,  for  Night  Soil  Beceptacle  with  Spring  Lid. 
Pbingle,  E.,  M.D.,  Blackheaih,  for  Working  Model  of  Cattle  Drinking 

Trough. 
Sanitabt  &  Highway  Appliance  Co.,  Sheffield,  for  Eoberts's  Asphalte 

Cauldron. 
Smith  J.,  &  Sons,  Wolverhampton,  for  Closed  Sectional  Sanitary  Van. 
Stiff,  J.,  &  Sons,  Latnheth,  for  Weaver's  Ventilating  Sevier  Air  Trap. 
WoBTLET  FiBB  Clay  Co.,  Leeds,  for  White  Enamelled  Straight  and 

Curved   Channels,   and   Channel  Junctions    for    Inspection 

Chambers  to  Drains. 
Wbagg,  T.,  &  Sons,  Burton-on-Trent,  for  Gordon's  Junction  Blocks 

for  Lamp-holes  and  Inlets  to  Sewers. 
Wbagg,  T.,  &  Soins,Burton-on-Trent,  for  Gordon's  Disconnecting  Trap. 
Weight  Bbos.,  Leicester,  for  Gordon's  Ventilating  Manhole  Covers  for 

Sewers  with  Annular  Dirt  Box. 
Weight  Bbos.,  Leicester,  for  Gordon's  Iron  Ventilating  Cover  for 

Disconnecting  Trap. 


CLASS  in.— HEATING,  LIGHTING,  AND  VENTILATING. 

B  A  Abhwbll,  F.,  Leicester,  Blackman's  Air  Propeller. 

Kite  C,  &  Co.,  London,  for  Telescoped  Wall  Inlet  Ventilator. 

BA  PtJBDY,  W.,  Nottingham,  Miners'  Safety  Lamp. 

Shabman,  T.,  Leicester,  for  Heating  Apparatus  for  Small  Greenhouses. 

B  A  Vebity,  E.  &  J.,  London,  Crabtree  Kitchen  Bange. 

Wabnbb,  J.,  &  Sons,  London,  for  Lever  Nut  for  Boiler  Cock, 

B  A  WoODHOuss  &  Eawson,  London,  Electric  Lighting  Appliances. 


CLASS  IV.— PEESONAL  HYGIENE,  FOODS,  FILTERS,  AND 

DISINFECTANTS. 

AsHWELL,  Fbank,  Leicester,  for  Steam  Kettle  with  specially  arranged 

Tap  for  drawing  Boiling  Water. 
Bethell,  T.  p.,  Liverpool,  for  the  "  Unique  "  Folding  Box, 
BowDEN,  W.,  London,  for  Olive  Oil  Soap. 
Calvebt,  F.  C,  &  Co.,  Manchester,  for  Carbolic  Acid  Soaps. 
Calvebt,  F.  C,  &  Co.,  Manchester,  for  Tooth  Soap. 
Clabke,  E.,  <&  Co.,  Battersea,  for  "  Optimus  "  Coffee  Extract. 

A  Deferred  by  the  Judges  in  Competition  for  Medals. 
B  Submitted  by  the  K^ibitors  for  further  practical  triaL 


DBFBBBED  XXHIBIT8,  LBICBSTBB.  375 

▲  Coi/TMAN,  T.,  Leicester^  for  Conical  Knitting  Machine. 

Gent,  J.  T.,  ^  Co.,  Leieesterj  for  their  Exhibit  of  Electric  Bells. 

Jexbs'  SAKiTABy  CoMPOUKBS  Co.,  Londcuj  for  Jeyes'  Household 
Disinfecting  Soaps. 

Leigbsteb  Ambulaxcb  Cobps,  for  Hand  Ambulance. 

Maiqnbn,  p.  a.,  Landan^  for  the  Soldier's  Filter. 

Maioksk,  p.  a.,  London^  for  Field  Hospital  Filter. 

MiDLAKi)  Educational  Co.,  Leicester^  for  the  '^Heliance  '*Lift-up  Desk. 

Pabb,  J.,  &  Co.,  Leicester^  for  their  Exhibit  of  Bicycles  and  Tricycles. 

Statnes  <fc  Sons,  Leicester^  for  Boot  and  Shoe  Uppers, 

Tatlob  &  Co.,  Driffield  ^  London,  for  "  Simplex  "  Desk  with  Adjust- 
able Foot  Board. 

ToBBANOE.  W.  H.,  Edirdmrghj  for  Busks,  Shortbread,  and  Oatcakes. 

ViPAN  &  Hbadlt,  Leicester^  for  Heavy  Steel  Eailway  Churn,  with 
Malleable  Top  and  Dust-proof  Lid. 

A  YiPAN  &  Headly,  Lticuler,  for  Danish  Cream  Separator. 

Wbioht,  a.,  London,  for  Sanitary  Night  Lights. 


-♦.«:•  I : 


IITS  SELECTED  FOB  FUBTHEB  FRACTICAIi 

TBIAI.. 

With  regard  to  the  following  Exhibits,  the  Judges  are  unable  to 
give  their  decision  until  they  have  submitted  the  Exhibits  to  a  more 
complete  and  extended  practical  examination  than  is  possible  at  the 
Exhibition : — 


CLASS  L— C0N8TEUCTI0N  AND  MACHINEET. 

B  Adams,  B.,  London,  Side  Gussets  for  Fanlights  and  Beversible 
Window  Fittings. 

B  Adams,  E.,  London,  "  Victor  "  Silent  Spring  Butt  Hinge. 

b  Bboad  <&  Co.,  Paddington,  White  Glazed  Bricks. 

o  B  Bboad  &  Co.,  Faddington,  London,  Bock-bufied  Facing  Bricks. 

B  DouLTON  &  Co.,  London,  '*  Peto  "  Fireproof  Flooring. 

B  Ellis,  J.,  &  Sons,  Barrow-on-Soar,  Barrow  Hydraulic  Plaster, 
Barrow  Portland  Cement. 

B  Flbtcheb,  T.,  Wanrington,  Washing  Machine. 

B  Jhnninqs,  T.,  Lambeth,  London,  Hospital  Flooring. 

Majob,  H.  J.  &  C,  Brtdgewatei;  Major's  Weather-proof  Boofing  Tiles. 

Stbbnbebg,  J.,  &  Co.,  Manchester,  Victory  Self-acting  Washing  Ma- 
chine, heated  by  Gas. 

B  E.  Smith  &  Co.,  Coalville,  Building  Bricks  and  Terra  Cotta. 

c  B  Thompson  &  Co.,  WalwortTi,  London,  Non-poisonous  Oxide  of 
Lron  Paints. 

B  White,  W.,  Abergavenny,  Lnpervious  Wall  Lining. 

B  Whit  WICK  Colliebx  Co.,  Leicester,  Building  Bricks. 

a  Deferred  by  the  Judges  in  Competition  for  Medals. 
b  Submitted  by  the  Exhibitors  for  further  practical  trial. 
c  We  have  not  yet  had  sufficient  opportunity  of  testing  these  exhibits,  and 
they  are  therefore  of  necessity  deferred  for  a  future  Report. 


376  2BP0BT  OF   THB  JUDGES. 

WoLSTEXHOLMS,  J.,  Manehetter^  The  Badcliffe  Silent  Gtaa  Engine. 

"WoETLET  FiBB-CLAY  Co.,  I^esds,  White  Glazed  3ncks. 

B  Wbaog,  T.,  &  Son,  BurUm-onr-TreiU,  White  Glazed  Bricks. 

CLASS  n.— SEWEEAGE  AND  WATEB  SUPPLY, 

Adams  &  Co.,  York,  Automatic  Flush -tank. 

Adams  &  Co.,  York,  Circular  Sewer  Ventilator  and  Manhole  Coyer. 

Adams  &  Co.,  York,  Automatic  Flushing  Cistern  for  Urinals. 

BowBS-ScoTT  &  Bead,  London^  Bower-BarfFed  Eain-water  Pipes. 

DouLTON  &  Co.,  London,  Automatic  Flush  Tank. 

DouLTON  &  Co.,  London,  Vacuum  Water  Waste  Preventer. 

Doui/roN  &;  Co.,  Lambeth,  Draw-off  Valve  for  Hot  Water. 

Dteb,  F.,  London,  Air-tight  Manhole  Cover. 

Dyeb,  F.,  London,  Tidal  Valve. 

Fbbgusson  &  Stabkey,  Battersea,  Shank's  Hot-water  Tap. 

b  Elliott,  Edmin^son  &  Olket,  Manchester,  Cold  Metal  Double-oone 
Mechanical  Lead  Pipe  Joint. 

B  HuMPHEBSON,  F.,  Chelsea,  London,  Quick  Turning  Bib  Cocks  for 
Hot  Water. 

B  HuMPHEBSOir,  F.,  Chelsea,  London,  Pipe  Joints. 

Johnson,  Walteb  F.,  Leicester,  Nixon's  Hot-water  Bange  Cock. 

Knowles,  J.,  &  Co.,  Burtan-on^Trent,  Hassell's  Joint  for  Stone- 
ware Pipes. 

Knowlbs,  J.,  &  Co.,  BurUmr<inr-TrmU,  Bobins'  Joints  for  Stone- 
ware Pipes. 

B  Swbtb,  H.,  M.D.,  Worcester,  Safety  Anti-vacuum  Valves. 

B  Tbott,  H.,  Battersea,  London,  Bib-valves  for  hot  water. 

Wabkeb,  J.,  &  Sons,  London,  Combined  Bange  Cock  and  Safety  Valve. 

Wabnbb,  J.,  &  Sons,  London,  "  Smeaton's  '*  duplex  Waste-not  Valve. 

Wabnbb,  J.,  Lothdan,  Gosling's  Ejector  Syphon  Flushing  Cistern  for 
Water  Closets. 

D  WoBSSAM,  G.  J.,  &  Sons,  London,  "  Colebrooke's  "  Botary  Pump. 

b  Wbagg,  T.,  Sc  Sons,  Burton-on-Trent,  Hassell's  Joint  for  Stone- 
ware Pipes. 

B  Wbagg,  T.,  &  Sons,  Burton-on-Trent^  Mawbey's  Sanitary  Pipe 
Joint. 

CLASS  IIL— HEATING,  LIGHTING,  AND  VENTILATING. 

MouuB  Watebspbat  VBNTII4ATIKG  Co.,  landont  MoluB  Water»pray 
Ventilator. 

.^OLUS  Watebsifbay  VbntPiAtinq  Co.,  London^  iEolus  Exhaust  Ven- 
tilator. 

2Ex)LVB  Watebspbay  Ventilating  Co.,  London^  JEolus  Downcast 
Ventilator. 

.Solus  Watebsp&ax  Ventilating  Co.,  London,  Pollock's  Exhaust 

Ventilator. 

B  Submitted  by  the  Exhibitors  for  further  praotieal  trial. 
D  At  the  Exhibitor's  request  this  Exhibit  has  been  deferred  until  sfter  the 
Exhibition  at  York. 
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iEoLVB  Watebsfrat  YsNTiLATiKa  Co.,  London^  Pollock's  Dowu- 
'   cast  Ventilator. 

.^Lrs  Watbbspbai  YBirTiLATma  Co.,  London,  Stafford's  Exhaust 
Ventilator. 

.£oLU8  Watebspbay  &  VsNTiLAiore  Co.,  London^  Ventilating  Gas 
Stove,  with  brass  wire  cage. 

B  Abdsn  HsUj  &  Co.,  Birmingham^  Acme  Oas  Cooker,  with  Boiler. 

B  Abbsn  Hill  &  Co.,  Birmingham^  Acme  Artizan  Ghs  Cooker. 

b  Abdbk  Hill  &  Co.,  Birmingham^  Acme  Open  Gas  Fire. 

B  Abden  Hill  &  Co.,  Birmingham^  Asbestos  Lump  GtM  Fire. 

AsHWELL,  F.,  Leicester ^  Otto  Gas  Engine. 

AsHWELL,  F.,  Nottingham^  Lancaster  Steam  Trap. 

AsHWELL,  F.,  Leicester^  Murfet  &  Dolson's  Currugated  Fire-bars. 

AsHWELL,  F.,  Leicester^  "Shield's"  Air  Escape  Valves. 

B  Cabteb  &  Lees,  Oldham^  "  Safety  "  Gas  Governor. 

B  Davis,  H.  C,  &  Co.,  London^  Gas  Bath. 

B  Davis,  H.  C,  &  Co.,  London^  Licandescent  Open  Gas  Fire. 

B  Davis,  H.  C,  &  Co.,  London^  Metropolitan  Gas  Cooker,  with  Boiler. 

B  Davis,  H.  C.  &  Co.,  London^  Metropolitan  Artizan  Gus  Cooker. 

B  DoULTON  &  Co.,  Lamhethy  London^  Bath  Heater. 

Ellison,  J.  E.,  Leeda,  Stevens'  Exhaust  Ventilator. 

B  EwABT  &  Sow,  London,  "  Hausbedarf  Water  Heater. 

B  Fletoheb,  T.,  Warrington,  "  Lastantaneous  "  Bath  Heater. 

B  Fletoheb,  T.,  Warrington,  Lavatory  Spiral  Water  Heater. 

B  Fletoheb,  T.,  Warrington,  Open  Gas  Fire. 

B  Fletoheb,  T.,  Warrington,  Asbestos  Lump  Ghts  Fire. 

B  Fletoheb,  T.,  Warrington,  Ghis  Cooker,  with  Boiler. 

B  Fletoheb,  T.,  Warrington,  Artisan  Gas  Cooker. 

Johnson,  W.  F.,  Leicester,  Imperial  Gbs  Cooker. 

Kite  &  Co.,  London,  Exhaust  Ventilators. 

Kite  &  Co.,  London,  Downcast  Ventilators. 

Kite  &,  Co.,  London,  Lamb's  Noiseless  Laige  Volume  Fan. 

B  Patent  Safety  Gas  Stove  Co.,  London,  Gas  Cooker,  with  Boiler. 

B  Patent  SAFBrr  Gas  Stove  Co.,  London,  Artizan  Gas  Cooker. 

Stiff,  J.,  &  Sons,  London,  "  XJp-draught "  Chimney  Cowl. 

B  The  Genebal  Gas  Heating  and  Lighting  Co.,  London,  "  In- 
stantaneous "  Bath  Heater. 

B  The  Genebal  Gas  Heating  anb  Lighting  Co.,  L<mdon,  "  New 
Patent "  Open  Gas  Fire. 

B  The  Genebal  Gas  Heating  and  Lighting  Co.,  Londcyn,  Incan- 
descent Open  GtM  Fire. 

B  The  General  Gas  Heating  and  Lighting  Co.,  London,  Gas 
Cooker,  with  Boiler. 

B  The  General  Gas  Heating  and  Lighting  Co.,  L(mdon,  Artizan 
Gas  Cooker. 

B  Weight  &  Co.,  Birmingham,  Eureka  Gtu  Cooker. 

B  Weight  &,  Co.,  Birmingham,  Artizan  GtM  Cooker. 

B  Weight  <&  Co.,  Birmingham,  Open  Gas  Fire. 

B  Weight  &  Co.,  Birmingham,  Asbestos  Lump  Gbis  Fire. 

B  Submitted  by  the  Exhibitors  for  further  practical  trial. 
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CLASS  IV.— PEESONAL  HYGIENE,  FOODS,  FILTERS,  AND 

DISINFECTANTS. 

Abgost  SiLTEB  Co.,  London^  Argosy  Silver  Plate. 

Babstow,  W.,  Pontefract^  Combination  Water  Filter. 

B  fiiNNS  &  Abmitaoe,  Derby,  "  Miller's  Pride  "  Oatmeal. 

BowDBN,  W.,  London,  Indian  and  Ceylon  Teas. 

b  Bbadfobd,  T.,  &  Co.,  Manchester,  Black  Diamond  Boot  &  Shoe 

Cleaning  Machine. 
b  Dales,  J.  T.,  London,  Porpoise  Oil  Dubbin. 
B  Habbibon,  F.  J.  &  Co,  Leicester,  Hydroleine  Soap  Powder. 
B  Habbison,  F.  J.,  &  Co.,  Leicester,  Hydroleine  Disinfecting  Powder. 
Maigiobn,  p.  a.,  Lond^m,  Maignen's  Apparatus  for  use  in  Softening 

Water. 
B  Mawsost  &  Swan,  Newcastle-on-Tyne,  Water  Filter. 
B  Mabshall  Bbos.,  Glasgow,  Semolina  and  Farola. 
B  Patbnt  Poboub  Cabbon  Co.,  London,  Porous  Carbon  for  Filtering 

purposes. 
B  Paulson,  W.,  l.b.c.p.,  Loughborough^  "  Perpetual "  Filter. 
EiCHABDSON,  J.,  &  Co.,  Leicester,  Sozophane. 
BiOHABDSON,  J.,  &  Co.,  Leicest^,  Sarcosoze. 
Bimmbl,  Eugenb,  London,  Toilet  Soaps. 
Stebitbebg,  J.,  &  Co.,  Manchester,  Milk  and  Cheese  Tester. 
B  The  Pubs  Wateb  Co.,  London,  Non-alcoholic  Aerated  Beverages. 
B  TuBK,  B.  J.,  Kingstonron-Thames,  Cruising  Canoe. 
B  Wenhah   Gas   Lamp  Co.,  London,   Wenham    Ventilating  Gras 

Burner. 

CLASS  v.— MISCELLANEOUS. 

AsHWELL,  F.,  Leicester,  Woolpert's  Air  Tester. 

Stebnbebg,  J.,  &  Co.,  Manchester,  Eeliance  Bronzing  Machine. 

Several  Exhibitors  show  Stanford's  Joint  for  Stoneware  Pipes. 
For  this  excellent  invention  the  Medal  of  the  Institute  was  awaixied 
at  the  Stafford  Congress  in  1878,  and  starred  Certificates,  equivalent 
to  Medals,  have  been  awarded  for  it  at  subsequent  Exhibitions.  This 
joint  is  now  so  well  known  and  fully  appreciated  that  the  Judges  do 
not  think  it  necessary  to  make  any  further  award  for  it. 

The  Cowls  and  Ventilators  of  that  Class  have  been  deferred  for 
further  practical  trial,  although  the  Eeport  of  the  Cowl  Committee 
has  not  yet  been  issued,  because  the  investigations  of  this  Committee 
are  now  so  far  advanced  that  it  is  anticipated  that  the  Judges  will  be 
able  to  test  the  Cowls  and  other  similar  Ventilators  before  the  next 
Anniversary  Meeting. 

(Signed)     W.  H.  COEFIELD,  M.A.,  M.D.,  P.B.C.P.,  Chairman, 
H.  SAXON  SNELL,  F.R.I.Bj1. 
W.  EASSIE,  C.E.,  F.L.S.,  F.G.S. 
EOGEES  FIELD,  B.A.,  M.In8t.C.E. 
ERNEST  TURNER,  F.R.I.B.A. 
J.  WALLACE  PEGGS,  A.M.lnst.C.E. 

B  Submitted  by  the  Exhibitors  for  further  practical  trial. 
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SUPPLEMENTARY  REPORT  OF  THE  JUDGES  ON  THE  EXHIBITS 
SELECTED  FOR  FURTHER  PRACTICAL  TRIAL 


LEICESTER,  1885. 


We  recommend  that  the  Medals  should  be  awarded  to  the  under- 
mentioned Exhibitors : — 


SELVISB  MEDALS  OFFEBED  BY  THE  GAS  DEPABT- 
JttESrr  OF  THE  COBFOBATION  OF  LEIOESTEB. 

1.  For  the  best  GhrS  Stoye  or  Gas  Apparatus  for  Cooking  purposes 

for  families,  including  means  for  heating  a  good  supply  of 
water. 

Thomas  Elbtchsb,  Thynne  Street,  Warrington^  for  large  Ghus  Cooking 
Stove  with  Boiler. 

2.  For  the  best  Gas  Cooking  Store  or  Ghus  Apparatus  for  an 

artizan's  family,  for  at  least  six  persons. 

J.  Wbight  &  Co.,  Broad  Street,  Birmingham,  for  Eureka  Artizan  G^ 
Cooking  Stove. 

3.  For  the  best  and  most  economical  Gas  Fire. 

Thb  Gbnebax  Gas  Heating  aitd  Lighttetg  Co.,  66,  St.  Paul  Street, 
N,,  for  Fibre  Asbestos  Open  Gas  Fire, 


SILVEB  mni!-nAT.«  OFFEBED  BY  EXETEB  GAS 

COMPANY. 

1.  For  the  best  Gbs  Stove  or  Gas  Apparatus  for  Cooking  purposes 

for  families,  including  a  sufficient  supply  of  hot  water. 
Thb  General  Gas  Heating  and  Lighting  Od.,  66,  St.  Paul  Street, 
N.,  for  I^u^  Gas  Cooking  Stove  with  Boiler. 

2.  For  the  best  and  most  economical  G^  Fire. 

H.  &  C.  Davis  &  Co.,  200,  CamberweU  Mood,  S.K,  for  Fibre  Asbestos 
Open  Gas  Fire. 
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MEBAIiS  OF  THE  TNBTITUTE. 

We  recommend  that  a  Medal  be  awarded  to  the  undermentioned 
Exhibitor:— 

Gavdt,  Maubicb,  Liverpool,  for  Cotton  Machine  Belting. 

This  was  Sxhibxted  at  Dublin,  but  the  testing  was  not  completed  in 
time  for  the  last  report 

CLASS  I.— 

DouLTON  &  Co.,  Lambeth,  for  Peto  Fireproof  Flooring. 
Smith,  £.  &  Co.,  CocUviUe,  for  Embossed  Tiles. 

CLASS  in.— 

AsHWELL,  F.,  Leicester,  for  Blackman  Air  Propeller. 
Thomas  Fletghsb,  Thynne  Street,  Warrington,  for  Large  Gas  Cook- 
ins  Stove  with  Boiler. 
Thomas  Flbtohjbb,  Thynne  Strut,  Warrington,  for  Horizontal  Spiral 

Lavatory  Heater. 
H.  <&  C.  Davis  <&  Co.,  200,  Camherwdl  Eoad,  S.E.,  for  ArUzan  Qbs 

Cooking  Stove. 
Gbkibsal  Gas  Heating  and  Lighting  Co.,  66,  St.  Paul  Street,  N., 

for  Large  Ghis  Cooking  Stove  with  Boiler. 
GiNB&AL  Gab  Heating  and  Lighting  Co.,  66,  St,  Paul  Street,  N,, 

for  Fibre  Asbestos  Open  Gtua  Fire. 
GsEBNALL,  J.,  Manchester,  for  Steam  Washer. 
PuBDT,  W.,  Eastwood,  Notts.,  for  Miners'  Safety  Lamp. 
Ysbity,  E.  &  J.  M.,  Leeds,  for  Crabtree's  Kitchen  Bange. 
WooDHOUSs  &  Bawson,  London,  for  their  Licandescent  Electric  Lamp. 
J.  Wbight  &  Co.,  Broad  Street,  Birmingham,  for  Eureka  Artizan 

Gas  Cooking  Stove. 
J.  Wbight  &  Co.,  Broad  Street,  Birmingham,  for  Lump  Asbestos 

Open  Gas  Fire. 

CLASS  IV.— 
B.  J.  Tubk,  KingsUn^^nfThameM^  for  Cruising  Canoe. 


GEBTIFIOATBB  OF  MEBIT. 

CLASS  L— 

Adamb,  B.,  London,  for  Side  Gussets  for  Fanlights. 
Bbqad  &  Co.,  Paddington^  for  White  Glazed  Facing  Bricks* 
Flbtoheb,  Thomas,  Warrington^  for  Washing  Machine,  heated  by 

Gas. 
Jennings,  T.,  Lambeth,  for  Hospital  Flooring. 
Smith,  E.  &  Co.,  Coalville,  for  Bed  Building  Bricks. 
Whitwiok  Colliebx  Co.,  CoalviUe,  for  Bed  Building  Bricks. 
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CLASS  II.— 

Elliott,  Edminsoit,  &  Olnbt,  Manchester^  for  Cold  Metal  Double 

Cone  Mechanical  Lead  Pipe  Joints. 
HuMPHSBSON  &  Co.,  London,  for  Dip  Pipe  Joint. 
Tbott,  H.,  Battersea,  for  Bib  Valves  for  Hot  and  Cold  Water. 
Wbaqo,  T.  &  Sons,  BurtonronTrent,  for  Mawbey's  Joint  for  Stoneware 

Pipes. 

CLASS  m.— 

Abden   Hill    &    Co.,    Constitution  ffiU,   Birmingham,  for  Lump 

Asbestos  Open  Gas  Fire. 
Oenebal  Gas  Heatiitg  and  Lighting  Co.,  66,  St  Paul  Street,  iV., 

for  Artizan  Gas  Cooking  Stove. 
WooDHOUSB  &  Bawson,  London,  for  their  Magnetic  Cut  Out  for 

Electric  Lighting. 
J.   "Wbight    &    Co.,   Broad  Street,    Birmingham,    for    large    Otis 

Cooking  Stove  with  boiler. 

CLASS  IV.— 

BiNNS  &  Abmitagb,  Derby,  for  Miller's  Pride  Oatmeal. 
Bbadfobd,  T.  <&  Co.,  Salford,  for  Black  Diamond  Boot  and  Shoe 

Cleaning  Machine. 
Dales,  J.  T.,  London,  for  Porpoise  Oil  Dubbin. 
Habbison,  F.  J.  &  Co.,  Leicester,  for  Hydroleine  Soap  Powder. 
Patent  Pobous  Gabbon  Co.,  London,  for  Porous  Carbon  for  Filtering 

Water. 

We  are  unable  to  recommend  the  award  of  the  Bichardson  Medal. 

W.  H.  COBFIELD,  M.A.,  M.D.Oxon.,  Chaibman. 

H.  C.  BABTLETT,  Ph.D.,  F.C.S. 

F.  DB  CHAUMONT,  M.D.,  F.B.S. 

W.  EASSIE,  C.E.,  F.L.S.,  F.G.S. 

BOGEBS  FIELD,  B.A.,  M.Inst.C.E. 

HENBY  LAW,  M.Inst.C.E. 

J.  WALLACE  PEGGS,  A.M.Inst.CE. 

H.  SAXON  SNELL,  F.B.I.B.A. 

EBNEST  TUBNEB,  F.B.I.BA. 
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EXAMINATIONS  IN  SANITARY  SCIENCE  FOR  LOCAL 
SURVEYORS  AND  INSPECTORS  OF  NUISANCES. 


BOABD  OF  EZA1EINEB& 

CaPT.  DoTTOLAS  GaLTOW,  B.B.,  O.B.,  D.C.L.,  r.E.fl. 

A.  Wtnteb  Bltth,  m.b.c.s. 

PbOP.  W.  H.  CoBFIELD,  M.A.LOin).,  M.D.OIOir. 

Pbop.  F.  8.  B.  F.  DE  Chaumont,  m J).,  fa.s. 

BoGEBS  Field,  b.a.,  m.inst.c.b. 

W.  H.  Michael,  q.c,  p.c.s. 

Louis  Pabkbs,  h.b. 

Pbop.  H.  Bobinsoit,  m.inst.ce. 

H.  Saxon  Snell,  p.b.i.b.a. 

J.  F.  J.  SyKES,  B.8C.  PUB.  HEALTH,  M.B.,  P.B.0.8. 

M.  Ogle  TABBorroif,  m.inst.o.e.,  p.g.s. 

EbKEST  TvBNEB,  P.B.I.BJL. 

ILtgisirar. 
G.  J.  Stmqns,  p.b.s. 


The  great  and  increasing  imporfcance  of  the  duties  devolving  upon 
Local  Surveyors  and  Inspectors  of  Nuisances  in  connection  with  the 
various  Acts  relating  to  Public  Health,  the  Sale  of  Food  and  Drugs, 
Ac.,  led  the  Council  of  the  Sanitary  Institute  of  Great  Britain  to 
establish  Voluntary  Examinations,  to  appoint  a  Board  of  Examiners, 
and  to  grant  Certificates  of  Competency  to  Local  Surveyors  and 
Inspectors  of  Nuisances. 

Visitors  duly  appointed  by  the  Local  Government  Board  and 
various  bodies  connected  with  the  practical  application  of  sanitary 
science  are  invited  to  be  present  at  the  Examinations. 

The  Examinations  are  arranged  in  two  grades,  and  are  intended 
to  enable  Local  Surveyors  and  Inspectors  of  Nuisances,  or  persons 
desirous  of  becoming  such,  or  of  obtaining  the  Certificate  of  the  In- 
stitute, to  prove  their  competency  in  the  subjects  of  Examination. 
A  register  of  Successful  Candidates  is  kept  at  the  Offices  of  the  In- 
stitute, and  a  copy  will  be  forwarded  to  Local  Boards  and  Sanitary 
Authorities  on  application. 

Each  Examination  occupies  a  portion  of  two  days.  On  the  first 
day  the  Examination  of  Surveyors  occupies  four  hours — viz.,  from 
11  a.m.  till  1  p.m.,  and  from  4  till  6  p.m.,  and  consists  of  written 
papers  only.  Inspectors  of  Nuisances  have  two  hours'  written  exami- 
nation on  the  first  day — viz.  ,fToml, 30p.m.  till  3. 30p.m.  On  the 
second  day  the  Examination,  for  both  classes,  commences  at  11  a.m., 
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and  is  vivd  voce^  with  one  or  more  questions  to  be  answered  in  writing, 
if  deemed  necessary.  A  Certificate  of  Competency,  signed  by  the 
Examiners,  is  granted  to  successful  Candidates,  entitling  them  to  be 
designated  as  '^  Certificated  by  the  Sanitary  Institute  of  Great  Britain." 

As  one  person  may,  under  the  Public  Health  Act,  1875,  be  both 
Local  Surveyor  and  Inspector  of  Nuisances,  the  Examinations  are 
so  arranged  that  Candidates  who  desire  to  do  so,  can  enter  for  bo^ 
Examinations  on  the  same  occasion,  but  they  are  not  advised  so  to  do. 

Candidates  are  required  to  furnish  the  Board  of  Examiners  with 
satisfactory  testimonials  as  to  personal  character,  and  to  give  two 
weeks'  notice  previous  to  presenting  themselves  for  Examination, 
stating  whether  they  wish  to  be  examined  as  Surveyors,  as  Inspectors 
of  Nuisances,  or  as  both.  The  fee  for  Examination  must  be  paid 
to  the  Secretary,  by  Post-Office  order  or  otherwise,  at  least  six  days 
before  the  day  of  Examination.  On  the  receipt  of  the  fee,  a  ticket 
will  be  forwarded  admitting  to  the  Examination. 

The  fees  payable  for  the  Examinations  are  as  follows : — 

As  Surveyors      '    .        .        ,        .    ^  5s. 
As  Inspectors  of  Nuisances     •        ,    £2  2s. 

Unsuccessful  Candidates  are  allowed  to  present  themselves  a  second 
time  without  additional  payment. 

Examinations  are  appointed  to  be  held  for  the  year  1887  :^- 

On  Thursday  and  Friday,  June  2nd  and  3rd- 

On  Thursday  and  Friday,  November  10th  and  11th. 

The  Forms  to  be  filled  up  by  Candidates  and  their  recommenders 
previous  to  Examination  will  be  supplied  on  application  to  the  Secre- 
tary, 74a,  Margaret  Street,  W. 


SYLLABUS  of  SUBJECTS  for  E 


FOB  LOCAL  STJEVEYOBS. 

Laws  and  Bte-Laws — A  thorough  knowledge  of  the  Acts  affecting 
Sanitary  Authorities,  as  far  as  they  relate  to  the  duties  of  Local 
Surveyors ;  also,  of  the  Model  Bye-Laws  issued  by  the  Local 
Q-ovemment  Board. 

Ssw^AGE  AND  Dbajnage — The  Sanitary  principles  which  should  be 
observed  in  the  preparation  of  schemes  for,  and  the  construction 
of,  Sewerage  works ;  the  ventilation  and  flushing  of  sewers  and 
drains ;  the  internal  drainage  and  other  Sanitary  arrangements 
of  houses,  privies,  water-closets,  dry -closets,  and  the  removal  of 
refuse  ;  the  Sanitary  details  of  Builders'  and  Plumbers'  work. 
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Watbb  Sttpplt  or  Towns  ajstd  Houses — The  Sanitary  principles 
which  should  bp  observed  in  the  preparation  of  schemes  for,  and 
the  construction  of,  Water-works ;  the  various  ways  in  which 
water  is  likely  to  become  polluted,  and  the  best  means  of  ensur- 
ing its  purity. 

Ebgulation  of  Cellab  Dwellings  ai^d  Lodgikq  Houses — General 
principles  of  Ventilation ;  the  amount  of  air  and  space  necessary 
for  men  and  animals  ;  the  means  of  supplying  air,  and  of  ensur- 
ing its  purity. 

Highways  and  Stbeets — The  Sanitary  principles  which  should  be 
observed  in  the  construction  and  cleansing  of  streets  and  roads. 

AU  persons  who  have  passed  the  above  Examination  and  received 
the  Certificate  for  Local  Surveyors  are,  by  virtue  of  having  so  passed, 
entitled  to  become  Life  Members  of  the  Institute,  upon  payment 
of  Five  Guineas,  in  addition  to  the  fee  paid  for  the  Examination. 


FOE  INSPECTOES  OF  NUISANCES. 

A  thorough  knowledge  of  the  Provisions  of  the  Acts  and  Model 
Bye-Laws  relating  to  the  duties  of  Inspector  of  Nuisances — also 
of  the  working  of  the  Sale  of  Food  and  Drugs  Act. 

A  fair  knowledge  of  the  principles  of  Ventilation,  and  the  simple 
methods  of  Ventilating  Eooms — Measurement  of  Cubic  Space. 

A  knowledge  of  the  Physical  Characteristics  of  Gk)od  Drinking  Water 
— the  various  ways  in  which  it  may  be  polluted,  and  the  means 
of  preventing  pollution — ^Methods  of  Water  Supply. 

A  knowledge  of  the  proper  conditions  of  good  drainage. 

The  advantages  and  disadvantages  of  various  Sanitary  Appliances  for 
Houses — Inspection  of  Builders'  and  Plumbers*  work. 

A  knowledge  of  what  constitutes  a  Nuisance,  arising  from  any  Trade, 
Business,  or  Manufacture. 

A  fair  knowledge  of  the  characteristics  of  good  and  bad  Food  (such  as 
Meat,  Fish,  Milk,  Vegetables),  so  as  to  be  able  to  recognise  un- 
soundness. 

Some  knowledge  of  Infectious  Diseases,  and  of  the  Eegulations  affect- 
ing persons  suffering  or  recovering  from  such  diseases. 

A  knowled^  of  the  best  Methods  of  Disinfection. 

Methods  of  Inspection,  not  only  for  Dwellings,  Cellar  Dwellings, 
Dairies,  and  Milk-Shops,  but  of  Markets,  Slaughter-Houses, 
Cow-Sheds,  and  offensive  Trades. 

Scavenging  and  the  Disposal  of  Eefuse. 

All  persons  who  have  passed  the  above  Examination  and  received 
the  Certificate  for  Inspectors  of  Nuis^ces  are,  by  virtue  of  having  so 
passed,  entitled  to  become  Life  Associates  of  the  Institute,  upon 
payment  of  Thr^  Guineas,  in  addition  to  the  fee  paid  for  the  Ezami* 
nation. 
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EXAMINATIONS  FOR  LOCAL  SURVEYORS  AND 

INSPECTORS  OF  NUISANCES. 


The  following  Candidates  received  Certijtoates  during  (he  year  1885. 


IiOCAL    SITBVEYOBS. 

June  4,  AiTGBLL,  JoHNA.,A.M.In8t.C.E.,Leytonstone,E98ex. 

Nov.  13,  BBBRiNGKroN,  E.  E.  W.,  Wolverhampton. 

Nov.  13,  Ceimp,  W.  Santo,  A.M Jnst.C.E.,  "Wimbledon. 

June  4,  Ebassb,  William,  Liverpool. 

June  4,  Houghton,  J.  Mosblby,  Birmingham. 


nrSFECTOBS    OF   NUISAirCSS. 

Nov.  13,  Baetlbtt,  W.  J.,  Qerkenwell,  E.C. 

June   4,  Bastiman,  J.,  Scarborough. 

June  4,  Bateman,  Jambs,  Pewsey,  Wilts. 

June  4,  Bbbl,  J.  H.,  Gosport. 

Nov.  13,  Buglbb,  W.  J.,  Putney,  S.W, 

Nov.  13,  Deb,  T.  G.,  Clapham,  S.W. 

Nov.  13,  DiMOND,  Solomon  O.,  Bristol. 

Nov.  13,  Dtbb,  Samuel,  Bridlington  Quay. 

Nov.  13,  Emptagb,  D.,  Margate. 

Nov.  13,  Gaskbll,  Peteb,  Hornsea,  Hull. 

Nov.  13,  Goodwyn,  Abthub  A.,  Highgate  Boad,  N.W. 

June  4,  Geaty,  T.  D.,  Bromley,  Kent. 

Nov.  13,  Gbist,  Abthub  A.,  South  Hackney. 

June  4,  Habt,  W.  S.,  Eeading. 

June  4,  Hawkins,  J.  T.,  Chichester. 

Nov.  13,  Hazbll,  John  T.,  Bristol.  . 

Nov.  13,  Jones,  Dayid  H.,  Llanrwst. 


EXAMnfATIONF.  389 

Not,  13,  Lowick,  William  M.,  Westbury-on-Trym. 

June  4,  LowTHBB,  Thomas,  Whitby,  Yorkshire. 

June  4,  Mitchell,  CJolin  G.,  Tayistock  Street,  W-C. 

Nov.  13,  MosBiB,  JoHif  E.,  Bury  St.  Edmunds. 

June  4,  Peabsok,  John,  Newcastle-on-Tyne. 

Nov.  13,  Beatell,  Geobgb,  Jun.,  Alnwick. 

Not.  13,  Simmons,  Nimbod,  Clifton,  Bristol. 

June  4,  Skinneb,  James,  Brighton. 

June  4,  SoBTWELL,  Edwik,  Clapton  Park,  E. 

Nov.  13,  Stanley,  Alpbed  W.,  Hull. 

June  4,  Tait,  James,  Paisley. 

June  4,  TH03iPS0N,  Balpq,  Sunderland. 

Nov.  13,  Tbepbsb,  Ebancis  P.,  Warwick. 

Nov.  13,  Weston,  Benjamin  S.,  St.  Luke's,  E.G. 

June  4,  Wilson,  Geobge,  Newark. 

Nov.  13,  Witts,  Thomas  W.,  Skelton-in-Cleveland. 
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EXHIBITIONS  OF  SANITARY  APPARATUS  AND 

APPLIANCES. 

Thb  Exhibitions  of  Sanitary  Appliances  are  held  annually  in 
connection  with  the  Autumn  Congress,  and  unpatented  exhibits  are 
protected  by  a  certificate  granted  by  the  Board  of  Trade,  under  the 
ratents  Designs  and  Trade  Marks  Act,  1883. 

Judges  are  appointed  by  the  Council  to  examine  the  several 
exhibits,  and  award  Medals  and  Certificates  of  Merit  to  such  objects 
as  they  may  consider  worthy. 

In  addition  to  the  Ordinary  Medals,  a  special  Medal  —  the 
Bichardson  Medal — is  offered  by  the  Institute,  for  a  selected  exhibit 
from  the  entire  exhibition,  and  will  be  awarded  by  the  Judges  in 
cases  of  pre-eminent  merit  only.  Selected  exhibits  of  such  a  nature 
as  to  require  practical  triab  which  cannot  be  carried  out  on  the  spot, 
are  submitted  to  such  trials  upon  the  Exhibitors  defraying  the  neoes* 
sary  expenses. 

The  Exhibits  are  arranged  in  the  following  Classes  :— 


CLASS  I.— BuTLDiNO    Materials, 

Ck)NSTBUCTION  AND  MACHINERY. 

Materials  and  Oonstruction. 
Damp-proof  Courses. 
Paints  and  other  PTotectiTes. 
Wall  Papers  and  CoTsrings. 
Flooring. 

Deoprative  Materials. 
Machinery  adapted  for  Sanitary 

Pmposes, 
Laundry  Appliances. 

CLASS  II.— Water    Supply   and 
Sbwbragb. 

Apparetos  for  Water  Supply. 

Filtering  and  Softening  Water. 

Water  Waste  Preyentors. 

Flushing  and  Watering. 

Sinks. 

Baths  and  Lavatories. 

Water  Closets. 

Urinals. 

Drainpipes. 

Traps. 

Dry  Closets. 

Sewac^e  Treatment. 

Miscellaneous  Sanitary  Goods. 

CUIlSS  III.— Hbatino,  Liohtino, 
and  Vbntilatino. 

Heating  Apparatus. 
CookinffApparatus. 
Smoke  Freyenting  Appliances. 


Lighting,     including     Electric 

Ughtrng. 
Ventilating  Gas  Burners. 
Ventilators. 

CLASS  IV.— Personal   Hyoibnb, 
Foods,  Filters  &  Disinfectants. 

Clothing. 

Beds  and  other  Furniture. 
Hospital  and  Sick  Room  Appli- 
ances. 
Domestic  Appliances. 
School  Fittings. 
Gymnastic  Apparatus. 
Foods. 

Domestic  Filters, 
Mineral  Waters. 
Soaps  and  other  Detergents. 
Antiseptics  and  Disinfectants. 
Disinfecting  Apparatus. 

CLASS  v.— Miscellaneous. 

Artidet  of  Samtaiy  interett  not 
mdudea  in  the  above  C^aseee^ 
such  as: — 

Scientific  Instruments. 
Books  and  Periodicids. 
Models  and  Drawings. 
Prevention  of  Accidents. 
Bespirators  and  Face  Guards  for 

Unhealthy  OccupMtions. 
Fire-preyenting  Appliances. 
Methods  for  the  Disposal  of  the 

Dead,  Ac,  &e.,  &c. 


IBXHIBITIOKS. 
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CLASSIFIED  LIST  OF  MEDALS  AWARDED  AT  THE 

EXHIBITIONS. 


BICHAHDSON    MBDAI.. 


Siemens's  Eegeneratiye  Gas  Burner.    Mather  &  Armstrong,  Neuy- 

castk^pon-Tyne*  Newcastle,  1882. 

Griffiths'  Patent  White.    Silicate  Paint  Company,  Camum  Street,  E,C. 

STAFFOBD,  1878. 

Swann's  Incandescent  Electric  Lamps.    J.  Edmundson  &  Co.,  IhMin, 

DUBUNy  1884. 

SILVEB    MBDAIi. 
Offered  by  the  Exeter  Gkui  ComiMUiy. 

Large  Ghis  Cooking  Stove  with  Boiler.    The  General  Gus  Heating 
and  Lighting  Co.,  66,  St,  Paul  Street,  N.         leiobsteb,  1885. 

Fibre  Asbestos  Open  GhiS  Fire.    H.  &  C.  Davis  A  Co.,  200,  Cam^ 
herwell  Boad^  S.E,  liiossteb,  1885. 

Dr.  Bond's  Euihermic  Ventilating  Gas  Stove.     Sanitary  &  Economic 
Supply  Association,  Gloucester.  bxbteb,  1880. 

Eureka  G^  Cooking  Stove.     J.  Wright  &  Co.,  Birmingham, 

DUBUK,  1884. 


SILVEB  MEDALS  OFFEBED  BY  THE  GAS  DEPABT- 
MENT  OF  THE  COBPOBATION  OF  LEICESTEB. 

Large  Gas  Cooking  Stove  with  Boiler.  Thomas  Fletcher,  Tkynm 
Street^  Warrington.  lucssteb,  1885. 

Eureka  Artisan  Ghw  Cooking  Stove.  J.  Wright  &  Co.,  Broad 
Street,  Birmingham.  leioesteb,  1885. 

Fibre  Asbestos  Open  Gas  Fire.  The  General  Gas  Heating  and 
Lighting  Co.,  66,  Si.  Paul  Street,  N.  Leicester,  1885. 


MEDALS   AND    SPECIAL  CEBTIFICATEa 

In  cases  where  awards  are  made  at  subsequent  Exhibitions  for  the 
same  Exhibits,  only  the  name  of  the  town  and  date  are  given. 
Exhibits  which  have  already  received  Medals  at  previous  Exhibi- 
tions of  the  Institute  are  excluded  from  awards  of  Medab ;  but 
those  Exhibits  to  which  a  second  Medal  would  otherwise  be  awarded 
receive  Special  Certificates,  and  these  are  distinguished  in  the  fol- 
lowing list  by  asterisks  placed  against  the  name  of  the  town  at  which 
the  Exhibition  was  held. 
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CLASS  L—BUILDING  MATEEIALS,  CONSTBUCTION 

AND  MACHINEEY. 

a\  MaterialB  and  Confltruotion. 

A  In  minium  Grown  Metal.     Aluminium  Crown  Metal  Co.,  Glasgow. 

GLASOOW,  1883. 

Delta  MetaL    Alex.  Dick,  L(md<m,  Glasgow,  1883. 

Artistic  Domestic  Iron  Work,  Elgood  Bros.,  Leicester, 

LEICESTEB,  1885. 

Barrow  Blue  Lias  Hydraulic  Lime.  J.  Ellis  &  Sons,  BarrouMm- 
Soar,  LBiCBSTEB,  1885. 

Cotton  Machine  Belting.  Maurice  Qandy,  Liverpool,       Dublin,  1884. 
Opener  for  Fanlights  and  Skylights.    W.  <&  It.  Leggott,  Bradford, 

LEICESTEB,  1885. 

Silicate  Cotton  (Slag-wool).    J.  A.  G.  Boss,  NewcaetU-upon-Tyne, 

nwoASTLB,  1882. 
Seottish  Asbestos.  Scottish  Asbestos  Co.,  Glasgow,  blasgow,  1883. 
Victoria  Artificial  Stone  Paving.  Victoria  Stone  Co.,  Londovk, 

LEICESTEB,  1885. 

Damp-proof  Concrete  Pavement.  W.  B.  Wilkinson  &  Co.  Neweagtl&- 
upoi^Tyns.  mswcASTLS,  1882. 

Silica  Glazed  and  Enamelled  Fire  Clay  Bricks  and  Faience.  Will- 
oocks  &  Co.,  Burmantofts,  Leeds.  obotdon,  1879. 

(2).  Damp-Proof  CouraeB. 
No  awards. 

(8).  Paints  and  other  Proteotives. 

Griffiths'  Patent  White,  and  for  their  preparations  of  Silicate  Paint, 
Enamel  Paint,  and  Petrifying  Liquid.  Silicate  Paint  Cozu- 
pahy.  Cannon  Street^  E,G,  stajtobd,  1878. 

Leadless  '*  Charlton  White "  Paint  and  Dryers.  J.  B.  Orr  &  Co., 
Charlton^  London.  QLASOOW,  1883. 

Aie^nwn  Prc¥)ea8  of  Silver  Plating  Steel.  Jefferson  Bead,  Birming^ 
horn.  CBOYDOir,  1879. 

(4).  Wall  Papers  and  Coveriiiga, 

Pi^r  Hangings  free  from  Arsenic.  Woollams  &  Co,,  High  Street^ 
MaryUbcne,  London.        cbotdon,  1879.     ^nbwoaatlb^  1882. 

•euLflGOw,  1883. 
(6).  Flooring. 

Peto  Fireproof  Flooring.  Doiilton  &  Co.,  Lamheik,     lbiobsteb,  1885. 

Economic  Hollow  Flooring.     G.  B.  Pritchett,  20,  Spring  Gardens^ 

London^  S,W.  gTAIToai),  1878.     *0BOYDOir,  1879. 

(6).  Deoorative  Materials. 
Art  Pottery.    Doulton  &  Co.,  London.  bttblik,  1884. 

*LEI0B8imB,  1885. 
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Wedgwood  Ornamental  Tiles.    W.  6.  Morrison,  Gkugow, 

GLASGOW,  1883. 

Embossed  Tiles.    E.  Smith  &  Co.  lbicesteb,  1885. 

Colouring  Patterns  through  the  Substance  of  Wood.    H.  Chalk  Webb, 

Worcester,  sxxteb,  1880. 

(7.)  Machinery  adapted  for  Sanitary  Parpoee& 

Improved  Six-Ton  Steam  Boad  EoUer.    Aveling  &  Porter,  Rw^etter^ 

CROTDoir,  1879. 

Fryer's  Destructor,  Fryer's  Carbonizer,  and  Firman's  Dessicating  and 
Bendering  Apparatus.  Manloye,  AUiott,  Fryer  &  Co.,  Not- 
tingham.  newcabtlb,  1882. 

C8).  Laundry  Applianoea. 

ImproVed  Washer,   with   table    complete.      J.  Borwell,  Britannia 
Foundry t  BurtorironrTrevU.  LSAMiKGTOir,  1877. 

New  "  Shuttle  ^  Steam  Power  Washing  Machine.  T.  Bradford  &  Co., 
London  and  Manchester, 

LEAMiirGToir,  1877.    *btapford,  1878. 

Washing  Machines.  Thomas  Bradford  &  Co.,  London  and  Man^ 
Chester,    nbwoabtlb,  1882.   *glasgow,  1883.   ^dublik,  1884. 

*LEI0B8T£B,  1885. 

Steam  Washer.    J.  Greenall,  Manchester,  lisicbstbb,  1885. 


CLASS  n.— WATER  SUPPLY  AND  SEWERAGE. 

(1).  Apparatus  for  Water  Supply. 

Anti-percussion  High  Pressure  Valves.     Doulton  &  Co.,   Lambeth^ 

London,    oeotdon,  1879.    ^bxetbb,  1880.    *gla8GOW,  1883. 

♦dubliw,  1884. 
Anti-percussion  Ball  Valve.    Doulton  &  Co.,  London, 

inBWCABTCB,  1882. 
Improvements  in  Well  Sinking  Apparatus.     Le  Grand  &  Sutdiffe, 

BunhiU  BoWj  E,C,  lsamikgtok,  1877.    *crotdox,  1879. 

Buck's  Automatic  Bain-water  Separator.    C.  G.  Roberts,  Haslemere, 

Surrey,  itbwcastlb,  1882.     •glabgow,  1883, 

White  Enamelled  Fireclay  Cistern.     Bourtreehill  Coal  Co.,  Dreghom^ 

Ayrshire,  lkioistsb,  1885. 

(2).  Filtering  and  Softening  Water. 
No  awards. 

(8).  Water  Waste  Preventer& 
Direct  Acting  Valveless  Waste  Preventer.     A.  T.  Bean,   5,  Cannon 

RoWf  S,W.  SXETEB,  1880.   ^KSWCASTLB,  1882« 

Siphon-action  Water  Waste  Preventers.    Shanks  &  Co.,  Barrhead^ 
N.B.  DUBLIN,  1884. 
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(4).    Flashing  and  Watering, 
No  awardf. 

(6).  Sinks. 

Enamelled  Eireclay  Sinks.     J.  &  M.  Craig,  KUmamock. 

DUBLiir,  1884. 

(6).  Baths  and  IaaYatorie& 

Porcelain  Bath.    Joseph  Cliff  &  Sons,  Leeds.  Glasgow,  1883. 

Hot-Air  Bath.     T.  GkJbraith,  Crawford  Square^  Londonderry. 

LBAMINGTON,  1877. 

Concrete  Bath  in  one  piece.  W.  H.  Lasoelles,  BunhiU  Bow,  E,0. 

OBOTDow,  1879.    •exbteb,  1880. 
Fire-Clay  EnameUed  Bath.    John  Hall  &  Co.,  Stourbridge. 

GLASGOW,  1883. 
Flushing  Bim  Lavatory  Basin  and  Apparatus.    J.  Tylor  &  Sons,  New- 
gate Street,  E.G.  bxetbb,  1880. 

(7).  Water  Closets. 
"  Excelsior"  Water  Qoset.     D.  T.  Bostel,  Duke  Street,  Brightm. 

LKAMDfGTOir,  1877.      •STAFFOBD,  1878. 

Full-flush  Valveless  Closet.    Hayward,  Tyler  &  Co.,  London. 

NBWGASTLB,  1882. 

"Household "  Water  Closet.  *0.  D.  Ward,  London,  nbwcabtlb,  1882. 
„  „  „  H.  Trott,  Battertea^  London. 

*LBICESTBB,  1885. 

(8).  Urinals. 
No  awards. 


(9).  Drain  Pi] 

Stanford's  Joints  for  Stoneware  Pipes.     Doulton  &  Co.,  Lambeth, 
London.  staffobd,  1878.     •bxbteb,  1880. 

Stoneware  Pipes  with  Stanford's  Joint.      J.  Stewart,  Sen.,  Glasgow, 

•GLASGOW,  1883. 

Acme  Sewer  Pipes.    H.  Percy  Boulnois,  Portsmouth. 

GLASGOW,  1883. 

aO).  Traps. 

Exhibit  of  Stoneware  Disconnecting  Traps.    J.  Stewart,  Sen.,  Glcuh- 
gow,  GLASGOW,  1883. 

(11).  Dry  doseta 
Dry  Earth  Closets.     British  Sanitary  Company,  Glasgow. 

ITBWOASTLB,  1882.      •GLASGOW,  1883.      •DUBLIN,  1884. 

Excreta  Pail  (oak)  with  Spring  Lid.     B.  B.  Haresceugh   &  Co.,  Benn 
tinck  Street,  Leeds.       lbamington,  1877.       •statfobd,  1878. 
Dry  Earth  or  Ashes  Closet.     B.  B.  Heap,  Manchester. 

GLASGOW,  1883.      *DUBLIN,  1884. 

Dry  Closet,  suitable  for  Ashes  or  Disinfecting  Powder.    L.  Moser, 
SotUhamjpton.  bzbtbb,  1880. 


396  OLAJBSIFIBD  IiIST  OF  ICSBALS. 

Moule's  Earth  Closets.     Moule's  Patent  Earth  Closet  Companj^  5a, 
Qarrick  Street^  W,C.  staffobd,  1878.     •cEOTiX)ir,  1879. 

^LEICBSTSB,   1885. 

Moule's  Earth  Closet.    Wippell  Bros.  &  Eow,  231  and  232,  High 
Street,  Exeter,  ♦hieteb,  1880. 

Dry  Earth  Closet.    J.  Parker,  Woodstock^  Oxford. 

LEAMnroTON,  1877. 

Portable  Cinder  Sifting  Ash  Closet,  with  Soil  Pail.  Sanitary  Appliance 
Company,  Salford.  btapfom),  1878.     *ceotix)k,  1879. 

*IJU€SBT£B»  1885. 

(12).  Sewage  Treatment. 
No  awards. 

(18).  Mi8oellaneo\ia  Sanitary  Gtooda 

Sanitary  Appliances,  Exhibit  of.    W.  P.  Buchan,  Glasgow, 

OLASOOW,  1883. 
Sanitary  and  Domestic  Appliances,  Exhibit  of.      Maguire  &  Son, 

Ihiblin.  DUBLIN,  1884. 

Boberts's  Street  Orderly  Bin.    Sanitary  and  Highway  Appliance  Co., 

Sheffield,  leicesteb,  1885. 

Boberts's  Sand  Distributor  for  2-b(Nr8e  Tram-track.    Sanitary  and 

Highway  Appliance  Co.,  Shield,  Leicester,  1885. 

Sand  Distributor  for  Beads.    B.  Willacy,  Pretton,    leicesteb,  1885. 

(14).  Cistemfl. 


CLASS  in.— HEATING,  LI(JHTIN(J,  AND  VBNTILATINa. 

(1).  Heating  Apparatus. 
Ventilating  Tile  Stove.     Doulton  &  Ck>.,  Lambeth,  London, 

BXBTSB,  1880.   *HBW0A«rLB,  1882.   *QLAflOOW,  1883. 

♦DUBLIN,  1884.    *leice8Tbb,  1885. 

Horizontal    Spiral    Lavatory    Heater.     Thomas  Fletcher,    Thgnne 

Street,  Warrington.  LEICESTBB,  1885. 

Fibre  Asbestos  Open  Gas  Fire.     General  Gas  Heating  and  Lighting 

Co.,  66,  St.  Paul  Street,  N.  leicesteb,  1885. 

Challenge  Hot- water  Boiler.     J.  Keith,  London  and  Edinburgh. 

GLASGOW,  1883. 

Slow  Combustion  Stoves.  Musgrave  &  Co.,  Belfast,  bublik,  1884. 
Dr.  Bond's   Euthermic  Ghis  Stove.     Sanitary  &  Economic  Supply 

Association,  Gloucester.  bxeteb,  1880. 

Lump  Asbestos  Open  Gas  Fire.    J.  Wright  &  Co.,  Broad  Street, 

Birmingham,  lxiobstbb,  1885. 

(2)«  Cooking  Apparatus. 

Apparatus  for  Cooking  by  Qaa.    Billing  &  Co.,  ffatian  Garden,  B.C. 

.   STAPFOBD,  1878.    ^owxbok,  1879. 
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Artisan  Gas  Cooking  StOYO.     H.db  C.  Davis  &  Co.,  200,  CamherweU 

Road,  S,E,  LBiCESTBB,  1885. 

Large  Gas  Cooking  Stove  with  Boiler.     Thomas  Fletcher,  Thynne 

Street,  Warrington,  lkioestee,  1885. 

Large  G^a8  Cooking  Stove  with  Boiler.      General  Gas  Heating  and 

Lighting  Co.,  66,  St,  Paid  Street,  N.  Leicester,  1885. 

Boonomi<»l  Cooking  Bange.    G.  H.  Harris,  Bristol  Street,  Birming- 

ham.  LEAMnroTON,  1877.     *STArFOBD,  1^78. 

Fhonix  Portable  Bange,  and  the  Birmingham  Bange  with  Beducible 

Fire  without  Gas.     Hassall  &  Singleton,  Birminfi/ham. 

BTAFFOBD,  1878. 

Apparatus  for  Cooking  by  Gtss.    S.  Leoni  &  Co.,  Strand. 

BTAFFOBD,  1878. 

"^Sine  qu&  non"  Open  and  Close  Fire  Bange.      A.  Shaw  &  Son, 
Glasgow.  Glasgow,  1883. 

Crabtree's  Kitchen  Bange.  E.  A  J.  M.  Verity,  Leeds,  leicesteb,  1885. 

Artisan  Cooking  Bange.    Walker,  TurnbuU  &  Co.,  Falkirk. 

GLASGOW,  1883. 

Improved  Open  or  Close  Bange  Kitchener.    W.  P.  Wenham,  Church 
Street,  Croydon.  cbotdok,  1879. 

Wilson  Portable  Close  Cooking  Bange.     Wilson  Engineering  Com- 
pany, ffolbom,  W.C.  exeteb,  1880, 

Improved  Wilson  Bange  with    Steel   Boiler    and    non-conducting 
Jacketing.    Wilson  Engineering  Company,  London. 

NEWCASTLE,  1882.  *GLA8GOW,  1883.   *DUBLIN,  1884. 

Eureka  Ghis  Cooking  Stove.     J.  Wright  &  Co.,  Birmingham. 

DUBLIN,  1884. 
Eureka  Artisan  Gas  Cooking  Stove.     J.  Wright  &  Co.,  Broad  Street, 

Birmingham.  leicesteb,  1885. 

Cooking  Bange  with  Bevolving  Fire  for  the  Prevention  of  Smoke. 

Whyte  &  Bradford,  Bowneee.  Glasgow,  1883. 

(3).  Smoke  Preventing  Appliances. 
Mechanical  Stoker.     G.  Sinclair,  Leith.  Glasgow,  1883. 


(4).  Lighting,  including  Electric  Lighting. 

Swann's  Incandescent  Electric  Lights.     J.  Edmundson  &  Co.,  Dublin. 

DUBLIN,  1884. 

Prismoidal  Pavement  and  Floor  Lights.  Hamilton  &  Co.,  Leaden^ 
hall  Street,  B.C.  cbotdon,  1879. 

Siemens's  Begenerative  Gas  Burner.  Mather  &  Armstrong,  New- 
castle-upon-Tyne. NEWCASTLE,  1882. 

Miners*  Safety  Lamp.  W.  Purdy,  Eastwood,  Notts,    leicesteb,  1885. 

Mercury  Gas  Governor.    James  Stott  &  Co.,  Oldham. 

NEWCASTLE,  1882.       *LBICESTBB,  1885. 

"  Stott "  G^as  Governor.     A.  Brown  &  Co.,  Glasgow. 

♦GLASGOW,  1883. 
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Stotfs  Mercury  Gkis  Governor.     SmaUman,  John  L.,  Dublin. 

♦dubldt,  1884. 
Incandescent  Electric  Lamp.    Woodhouse  &  Bawson,  London, 

UfilOESTES,  1885. 

(6).  Ventilating  Qas  Burners. 

Wenham's  Ventilating  Gus  Lamp.     Wenham's  Patent  Ghis  Lamp 
Co.,  London.  subldc,  1884. 

(6).  Ventilators. 

Blackman  Air  Propeller.    F.  Ash  well,  Leicester.        leicibsteb,  1885. 
Conical  Ventilators.     J.  E.  Ellison,  Leeds.  stapfobd,  1878. 

♦CEOTDON,  1879.   *QLASGOW,  1883.   ♦DUBLIN,  1884. 

♦lbioesteb,  1885. 
Auto-Pneumatic  Ventilation.  Nathan  Hunt,  Bristol,  bxetsb,  1880. 
Glass  Louvre  Ventilators.     J.  Moore,  St.  James'  Walk,  ClerlenweU. 

E.G.  BZETEB,  1880. 


CLASS  IV.  — PEESONAL    HYGIENE,    FOODS,   FILTERS 

AND  DISINFECTANTS. 

(1).  Caothing. 
Innocuously-djed  Woollen  Goods.    Donegal  Industrial  Fund. 

DUBLIN,  1884. 

(2).  Beds  and  other  Furniture. 

Excelsior  Spring  Mattress.     Chorlton  &  Dugdale,  Manchester. 

LEAMINGTON,  1877.   *STAFrOBD,  1878.   *OBOTDON,  1879. 
*EXBT]SB,  1880.   *NBWOABTLB,  1882.   ^GLASGOW,  1883. 

♦DUBLIN,  1884, 

*'  Swing"  Woven  Wire  Mattress.     Chorlton  &  Dugdale,  Manchest^. 

DUBLIN,  1884. 

"Universal"  Invalid  Tubular  Water  and  Air  Bed.    Pocock  Bros., 

Southwarh  Bridge  Road,    staffobd,  1878.     *CB0TI)0N,  1879. 

Furniture,  Exhibit  of.    Pirn  Bros.,  Dublin.  Dublin,  1884. 

(3).  Hospital  and  Siok  Boom  Appliancea. 

Invalid  Furniture,  J.  Carter,  6a,  Cavendish  Street,  W.  bxbtbb,  1880. 

Hospital  and  Sick  Boom  Appliances,  Exhibit  of.  W.  B.  Hilliard  & 
Sons,  Glasgow.  Glasgow,  1883. 

Ambulance  Wheeled  Litter.  Maj.  F.  Duncan,  Th€  Gommouy  Wool- 
wich. STAFFOBD,  1878. 

(4).  Domestio  Appliancea. 

Machine  for  Washing  and  Cooling  Butter.  F.  &  C.  Hancock,  Dudley^ 
Worcestershire.  Leamington,  1877.    ♦staffobd,  1878. 

Exhibit  of  Machines  for  Domestic  use.  F.  k  C.  Hancock,  Dudley^ 
Worcestershire.  Glasgow,  1883.    *lsicestbb,  1885. 
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Ornamental  Domestic  Appliances.    TV.  F.  Johnson,  Leicester. 

LEICBSTEB,  1885. 

Flat  Webb  Knitting  Machine,  and  Sotbwell  Knitting  Machines, 
W.  Bothwell,  BolUm,  dtjblin,  1884, 

Friction  Driving  Attachment,  for  Sewing  Machines.  Singer  Manu- 
facturing Company,  London.  olasoow,  1883. 

Dairy  Appliances,  Exhibit  of.    Yipan  &  Headly,  Leicester, 

LEICESTER,  1885. 

(6).  Sohool  Fittings. 
School  Furniture.    Golman  &  GFlendenning,  Norwich,    exetes,  1880. 

(6).  Gynmastio  Apparatua 
Bicycles  and  Tricycles,  Exhibit  of.    Humber  A  Co.,  Nottingham, 

leicesteb,  1885. 
Cruising  Canoe.     B.  J.  Turk,  Kingston-on-Thames,    leiobsteb,  1885. 

(7).  Foods. 

Powders  for  Peptonizing  Milk.  Burroughs,  Wellcome  &  Co.,  London, 

DUBLIN,  1884. 

C8).  Domestic  Filtera 
Filtre  Bapide.     P.  A.  Maignen,  Great  Tower  Street,  E,C, 

OBOTDON,  1879.   *KXETEB,  1880.   *GLASGOW,  1883. 

♦DUBLIN,  1884.   *LEICB8TEB,  1885. 

Bischof  s  Spongy  Iron  Filter.  Spongy  Iron  Water  Purifying  Com- 
pany, Oxford  Street^  W,C,  LEAMiNOTOif,  1877. 

(9).  Mineral  Waters. 

(10).  Soaps  and  other  Detergents. 

No  awards. 

(11).  Antiseptics  and  Disinfeotants. 

Calyerfs  Carbolic  Acid  for  Disinfecting  purposes.  Calvert  &  Co., 
Bradford^  Manchester,     leamington,  1877.     *0BOTDOir,  1879. 

♦bXBTEB,  1880.   *GLASGOW,  1883.   *DUBLI»,  1884. 

*LEICE8TEB,  1885. 

Jeyes'  Perfect  Purifier.    Jeyes'  Sanitary  Compounds  Co.,  London. 

LEIOESTEB,  1885. 

Strype's  Process  for  Drying  Blood.  Dublin  and  Wicklow  Manure 
Co.,  Dublin,  DUBLIN,  1884. 

Chemical  Substances  used  for  Disinfection.  Mackey,  Mackey  &  Co., 
London.  Dublin,  1884. 

Little's  Soluble  Phenyle.    Morris,  Little  &  Co.,  Doncaster, 

STATFOKD,  1878. 

Antiseptic  Preparations,  Exhibit  of.    J.  Bichardson  &  Co.,  Leicester, 

LEICESTER,  1885. 

Sanitas  Oil.    Sanitas  Company  (Limited),  London.  Newcastle,  1882. 
Chemical  Preparations  and  Apparatus.    Societe  Fran§aise  D'Hygiene, 

Paris,  LEAMINGTON,  1877. 
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(U).  DIsinfeoting  Apparatiuk 

Portable  Bisinfecting  Apparatus.    Fraser  Bros.,  Commereial  Boad^  E, 

CBOTDOK,  1879. 

Steam  Disinfector.    J.  W.  ^on,  London,  lucbsteb,  1885. 

Acid  Pomp  and  Syphon.     Cnas.  W.  Wicker,  Wandtworih  Common, 

OBOTSOK,  1879. 


CLASS  V.—MISCELLANEOUS. 

Articles  of  Sanitary  Interest  not  included  in  the  above  Classes, 
such  as : — 


(1).  Scientific  Instrumenta* 
No  awards. 

(2).  Books  and  Feriodioalfl. 
Books  on  Hygiene.     Socidte  Francaise  d'Hygiene,  Paris. 

NEWCASTLE,  1882. 

Sanitary  Engineer  of  New  York,  Newspaper.    H.  C.  Meyer,  New 
York.  GLASGOW,  1883. 

(3).  Models  and  Drawings. 

No  awards. 

(4).  Prevention  of  Accidents. 

"  Kredemnon  "  Life-saving  Garments.    P.  Wentworth  &  Co.,  Ixmdcm. 

GLASGOW,  1883. 

(6).  Respirators  and  Face  Gaards  for  Unhealthy  Occupationa 

Tyndall's  Smoke  Eespirator.    J.  Sinclair,  LeadenhaU  Street,  B.C. 

CE0TIX)N,  1879. 

(6).  Fire  Preventing  Appliances. 
(7).  Methods  for  the  Disposal  otthe  Dead. 

(8.)  Sundries. 
No  awards. 


401 


CERTIFICATES  AWARDED  AT  THE  EXHIBITIONS. 


CLASS  I.— BUILDING  MATERIALS,  CONSTBUCTION 

AXD  MACHINEET. 

Cl\   MaterialB  and  Constraotioii. 

Adjustable  Shoe  and  Begulating  Spring  Hinge  for  Swinging  Doors. 

E.  Adams,  7,  Ghreat  Dover  Street,  London,  S,E.  CBOYDOif,  1879. 
Fanlight  Openers  and  Casement  Fasteners.      B.  Adams,  7,  Oreat 

Dover  Street,  London,  S.E,  OBOTBOK,  1879. 

Norton  Door  Spring.    B.  Adams,  London,  dubuk,  1884. 

Adjustable  Pivot  for  Fanlights.  B.  Adams,  London,  dublut,  1884. 
"  Victor "  Spring  Hinge.     B.  Adams,  London.  lbiobstbb,  1886. 

Side  Gussets  for  Fanlights.  B.  Adams,  London,  lbiobstbb,  1885. 
White  Enamelled  Bricks.    Bourtreehill  Coal  Co.,  Dreghom,  Ayrshire. 

DUBLIN,  1884. 
White  Glazed  Facing  Bricks.     Brood  &  Co.,  Paddington. 

LBIOBSTBB)  1885. 

Ghranite  Vitrified  Bricks  and  Paving.    Candy  &  Co.,  Newton  Ahhot. 

EXBTBB,  1880. 

WiUesden  Waterpoof  Paper  and  Canvas.  W.  Carson  &  Sons,  Dublin. 

DUBLDT,  1884. 
Granite  Concrete  Pavement.    T.  Cordinglej  &  Sons,  Bradford, 

DUBLIN,  1884. 

White  Enamelled  Bricks.  J.  &  M.  Craig,  KUmamoe^.  Dublin,  1884. 
The  Croft  Artificial  Stone  Paving.    Croft  Stone  Quarry  &  Brick  Co., 
Croft,  Leiceeterehire.  lbicestbb,  1885. 

Silicon  Tread  For  Steps.    Doulton  &  Co.i  Lamheth,  London. 

GLAJ360W,  1883.      DUBLIN,  1884.      LBICBSTEB,  1885. 

Cotton  Machine  Belting.  M.  Ghuidj,  Liverpool.  Glasgow,  1883. 
Steil's  Fastener  for  Machine  Belting.    M.  Gandj,  Liverpool. 

GLASGOW,  1883. 

Opener  for  Fanlights  and  Skylights.    W.  &  B.  Leggott,  Bradford. 

\  GLASGOW,  1883.   DUBLIN,  1884. 

Glazing  without  Putty.  Pennycook  Patent  Glazing  &  Engineering 
Company,  Glasgow.  Glasgow,  1883.     dublin,  1884. 

Revolving  Shutters,  with  Balance  Weight  Motion.  Salmon,  Barnes 
&  Co.,  Ulverston.  bxetbb,  1880. 

Bed  Building  Bricks.     E.  Smith  &  Co.,  Coalville,      leicbstbb,  1885. 

Uygeian  Bock  Building  Composition.     William  White,  Abergavenny. 

NEWCASTLE,  1882. 

Terra  Cotta,  Exhibit  of.     Whitwick  Colliery  Co.,  Coalville,  Leicester. 

LEIOESTEB,  1885. 

Chain  Belting  for  Machinery.  W.  Wilby,  Dublin.  Dublin,  1884. 
Bed  Building  Bricks.     Whitwick  Colliery  Co.,  Coalville,  Leicester, 

LE1CE.STER,  IbU-. 
CO 
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(2).  Damp  Proof  Courses. 

(8).  Faints  and  other  Frotectives. 
No  awards. 

(4).  Wall  Papers  and  Coverings. 

•*  Lincrusta  Walton."     P.  Walton  &  Co.,  L<mdon,      Glasgow,  1883. 

Cheap  Artistic  Non-Arsenical  Washable  Wall   Papers.      Thomas 

Dockrell,  Sons  &  Co.,  Dublin,  Dublin,  1884. 

(5).  Flooring. 

Parquet  Flooring.    A.  Gardner  &  Son,  Glasgow,         Glasgow,  1883* 
Hospital  Flooring.     T.  Jennings,  Lambeth.  leicbster,  1885. 

Method  of  Wood  Block  Flooring.    Nightingale  &  Co.,  Great  GrinMby. 

LEICESTEB,  1885. 

Solid  Oak  Parquet  Flooring.    F.  E.  Scott  &  Co.,  Dul>lin. 

nuBUK,  1884. 

(6).  Deoorative  Materials. 

Decorative  Tiles  for  Covering  Walls  and  Floors.  Doulton  &  Co., 
Lambeth^  London.  ckotdok,  1879. 

Marsden  Tiling  for  Wall  Decoration.    Maguire  &  Son,  Dublin. 

DUBLDT,  1884. 
Eepouss^  and  other  Brass  Work,  Exhibit  of.  W.  F.  Johnson,  Leicester, 

LEICESTEB,  1885. 

Photographic  Embossed  and  Incised  Tiles.     E.  Smith  &  Co.,  Coal- 
ville, Leicester.  leicesteb,  1885. 
Architectural  Terra  Cotta,  Exhibit  of.    J.  Stiff  &  Sons,  Lambeth. 

leicesteb,  1885. 

(7).  Machinery  adapted  for  Sanitary  Purposes. 

Improved  Non-Absorbent  Tub  or  Pail  Van.  J.  B.  McCallum, 
Stafford.  szeteb,  1880. 

(8).  Lanndry  Appliances. 

White  Enamelled  Fireclay  Laundry  Trough.  Bourtreehill  Coal  Co., 
Dreghorn,  Ayrshire.  nuBLlN,  1884. 

Washing  Machine,  Heated  by  Gas.    Thomas  Fletcher,  Warrington. 

leicesteb,  1885. 

•*  Vowel  E."  Bradford*s  Family  Washing  Machine.  Garton  &  King, 
Exeter.  exeteb,  1880. 

Paragon  Washing  Machine  with  Canadian  Washer.  E.  N.  Ken- 
worthy  &  Co.,  Oldham.  leicesteb,  1886. 

Paragon  Washing  Machine  with  Canadian  Washer.  Kirsop  &  Co., 
Newcastle-upon-Tyne.  Newcastle,  1882. 

Mitchell's  Patent  Steam  Washer.  James  Mitchell,  Newcastle-^pon- 
Tyne.  mwcASTLE,  1882. 
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CLASS  n.— WATER    SUPPLY  AND  SEWEEAGE. 

(1).  Apparatus  for  Water  Supply. 

Hydraulic  Earn.     W.  Baird,  Dublin.  Dublin,  1884. 

Latham's  Flap  Valve.     Doulton  &  Co.,  London.       Newcastle,  1882. 
Water-taps.    J.  Pell  &  Co.,  Wolverhampton,  Newcastle,  1882. 

Large  Way  Waste  Plug,  with  Protective  Cover,      Pinch   &   Co., 

181,  H{4/h  Uolhom,  W,C.  cbotdon,  1879. 

Double  Valves   for  Plow  and   Eeturn  in    Hot-water   Circulation. 

Goode  &  Co.,  Loughborough,  Leicester,  1885. 

Hose  Eeel.     Headley  &  Sons,  Cambridge.  cbotdon,  1879. 

Lnproved  Paragon  Valve.     W.  Ross,  Olaegow.  Glasgow,  1883. 

Bib  Valves  for  Hot  and  Cold  Water.    H.  Trott,  Battersea. 

leicesteb,  1885. 
Improved  Pull-Way  Stop  Valve.     J.  Tylor  &  Sons,  2,  Newgate  Street, 

E,G.  exeteb,  1880. 

Vacuum  Flushing  Cistern  for  Closet,  with  Seat-action  Arrangement. 

Doulton  &  Co.,  Lambeth,  London.  dtjblin,  1884. 

Anti-percussion  High-pressure  Bib  Valves.    Doulton  &  Co.,  London, 

NEWCASTLE,  1882. 

Lever  Nut  for  Boiler  Cock.    J.  Warner  &  Son,  London. 

leicesteb,  1885. 

(2).  Filtering  and  Softening  Water. 

Anti-Calcaire  Powders  for  Softening  Water.  P.  A.  Maignen,  London, 

GLASGOW,  1883. 

Porous  Carbon  for  Filtering  Water.    Patent  Porous   Carbon  Co., 
London.  leioestbb,  1885. 

(3).  Water  Waste  Preventers. 

Waste-preventing  Flushing  Syphon.      Henry  Watson  &  Son,  New- 

ccuUe-upon-Tyne.  Newcastle,  1882. 

Siphon  for  Water  Closet  Cisterns.     Braithwaite  &  Co.,  Leeds. 

CBOTDON,  1879. 
Bath  Locking  Valves,  for  preventing  Waste  of  Water.  Doulton  &  Co., 

Lambeth,  London.  Newcastle,  1882. 

*'  Waste  Not "  Regulator  Valve.     J.  Tylor  &  Sons,  2,  Newgate  Street, 

E.C,  exeteb,  1880.    Newcastle,  1882. 

Bath  Locking  Valves  for  preventing  Waste  of  Water.     J.  Tylor  & 

Sons,  London.  Newcastle,  1882. 

(4).  Flushing  and  Watering. 

"  Lavicta  "  Flushing  Cistern.     Goode  A  Co.,  Loughborough. 

leicesteb,  1885. 
Siphon  Flushing  Cistern.    F.  Humpherson,  GheUea,  Lond(m. 

leicesteb,  1885. 
Siphon  Flushing  Cistern.    Wright  &,  Stevens.         Newcastle,  1882. 
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(6).  Sinks. 

Butler's  Sinlc,  lined  with  Block  Tin.    W.  Baird,  Dublin. 

DUBLIN,  1884. 

White  Enamelled  Fireclay  Sinks.    W.  Baird,  Dublin,  dublut,  1884. 

White  Enamelled  Fireclay  Sinks.     Bourtreehill  Coal  Co.,  Dref/hom^ 

Ayrshire.  dublut,  1884.     leicesteb,  1885. 

White  Enamelled  Fire  Clay  Sinks.      J.  &  M.  Craig)  Kilmarnock. 

KEWGAffTLB,  1882.      GLASGOW,  1883. 

Cheap  Glazed  Stoneware  Sinks.    Doulton  &  Co.,  Lambeth,  London. 

DUBLIN,  1884. 
*'  Artisans*  Dwellings  Sink."    G.  Jennings,  Stangate,  Lond4m. 

CBOYDON,  1879. 

White  Enamelled  Fireclay  Sinks.    Maguire  &  Son,  Dublin. 

DUBLIN,  1884. 
Swivel,  Lock  Plug,  and  Overflow  for  Sinks.    Stidder  &  Co.,  50,  South- 
warJc  Bridije  Road,  S.E.  CfiOTDON,  1879. 

Cup  Grating  for  Sinks.    Thomasson  &  Key,  Worcester. 

NEWCASTLE,  1882. 

Improved  Enamelled  Iron  Slop  Sink,  with  Begulator  Supply  Valve. 
J.  Tylor  &  Sons,  2,  Newgate  Street,  London,  B.C. 

EXETE&,  1880. 

Hospital  Slop  Sink  with  Waste-not  Begulator  Valve.  J.  Tylor  &  Sons, 
London.  NEWCASTLE,  1882. 

Slop  Sinks.    T.  Twyford,  Hanley.  Dublin,  1884. 

Fire-Clay  Sanitary  Siuks,  and  Water  Troughs.  Willcock  k  Co., 
Burmaniofis,  Leeds.  cboxdon,  1879. 

(6).  Baths  and  LaYBtories. 

Bath,  with  Shower  Douche  and  Spray  Fittings  combined.  W.  Baird, 
Dublin.  DUBLIN,  1884. 

Lavatory,  with  Shampooing  Apparatus.    W.  Baird,  Dublin. 

DUBLIN,  1884. 

Improved  Horizontal-PuU  Fittings  to  Baths  and  Lavatories.  W. 
Baird,  Dublin.  Dublin,  1884. 

Jennings's  CJniversal  Shampooing  Apparatus*  Dinning  &  Cooke, 
Neiucastle-^ponrTyne.  Newcastle,  1882. 

Locking  Apparatus  for  Bath  Fittings.  Doulton  &  Co,,  Lambeth, 
London.  Dublin,  1884. 

Tijvup  Lavatory  Basin.    Doulton  &  Co.,  Lond^m.    newcastijc.  1882. 

Clark's  Anti-splash  Tip-up  Lavatory  Basin.  J.  Fell  &  Co.,  Wolver- 
hampton. NEWCASTLE,  1882. 

"  Shanks's "  Porcelain  Lavatory  Fittings.  Fergusson  &  Starkey, 

Leicester.  Leicester,  1885. 

Shanks's  "  Eureka"  Spray  and  Plunge  Bath.     Fergusson  &  Starkey, 

Leicester.  Leicester,  -1 885. 

"Unbreakahle"  Fire-clay  Lavatory  Basins  for  Schools,  &c.  Fer- 
gusson &  Starkey,  Leicester.  Leicester,  1885. 

Lavatory.     Gillow  &  Co.,  Oxford  Street,  W.  Stafford,  1878, 
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"Well  and  Dry-PIatfonn  Sponge  Bath.     Groom  &  Co.,  London. 

LEIGESTEB,  1885. 

Shower  and  Douche  Bracket.    Hay  ward,  Tyler  &  Co.,  London, 

ITEWGASTLE,  1882. 

^'IJniTersal''  Shampooing  Apparatus.  G.  Jennings,  Stangate^  Lon- 
don, CEOTDON,  1879. 

Lavatory  Basin  with  Flushing  Eim.  C.  T,  Haling,  NewcastU^^pon- 
Ti/ne.  NEWCASTLE,  1882. 

Enamelled  Eire  Clay  Bath.  Bimington  Bros.  &  Co.,  NewcasUe- 
upon-Tyne,  Newcastle,  1882. 

Porcelain  Baths,  moulded  and  glassed  in  one  piece.  Buffard  &  Co., 
Clay  WwJrs,  Stourbridge,  Stafford,  1878. 

Cast  Iron  Bath.    Shanks  &  Co.,  Gkugow.    eLAseow,  1883. 

DUBLIN,  1884. 
Porcelain  Lavatories,  with  moveable  caps  for  access  to  fittings.  Shanks 
&  Co.,  Glasgow,  Glasgow,  1883.    Dublin,  1884. 

*'  Eureka  "  Spray  and  Plunge  Bath.    Shanks  &  Co.  Glasgow, 

GLASGOW,  1883, 

lavatory  Basins.    T.  Twyford,  Hanley,  Dublin,  1884. 

Flushing  Bim  Lavatory  Basin  with  Quick  Waste.    J.  Tylor  &  Sons, 

London.  Newcastle,  1882. 

(7).  Water  Closets. 
Improved  Shape  of  Trough  for  Water  Closets.     Adams  &  Co.,  York, 

LBICBSTEB,  1885. 

Artisan  Closet.    Beard,  Dent  &  Hellyer,  21,  Newcastle  Street,  London, 

W.O,  OBOTDON,  1879. 

Economical  Flush-Out  Closet.    Doulton  &  Co.,  Lambeth,  London. 

EXETEB,  1880.      NEWCASTLE,  1882. 

^'  Lambeth  "  Flush-out  Closet.     Doulton  &  Co.,  Lambeth,  London. 

GLASGOW,  1883. 

'*  Lambeth"  Trough  Closet  with  Automatic  Flush  Tank.     Doulton  & 

Co.,  Lambeth,  London,  Glasgow,  1883. 

Lambeth    Combination  Water  Closet.    Doulton   &    Co.,  Lambeth^ 

London,  Dublin,  1884. 

Economical  Combination  Closet  in  two  pieces.     Doulton  <&    Co., 

London,  leicesteb,  1885. 

Improved  Seat  for  Water  Closets.    E.  &  A.  E.  GKlbert,  Broughty 

Ferry,  Fcrrfarshire,  Glasgow,  1883. 

FowWs  Water-closet.     W.  Harriman  &  Co.,  Blaydonr-upon-Tyne. 

NEWCASTLE,  1882. 

"  Beaufort "  Flush-down  Closet.     F.  Humpherson,  London. 

LEICESTEB,  1885. 

Wilcock's  Automatic  Flushing  Closet.    Maguire  &  Son,  DMin. 

DUBLIN,  1884. 
"National"  Water  Closet.    W.  B.  Morrison,  Glasgow, 

GLASGOW,  1883. 

"Clear  Way  "  Eegulator  Valve  Water  Closet,  without  overflow  com- 
municating with  Valve  Box.  J.  Tylor  <&  Sons,  2,  Newgate 
Street,  London,  KG,  exbteb,  1880. 
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Terry's  Pedal-action  for  "Water  Closets.    J.  Tyler  &  Sons,  London, 

NEWCASTLE,  1882. 

"National"  Water  Closet,  llenry  Watson  &  Son,  ^'ewcastlerupon- 
Tyne,  kbwcastlb,  1882. 

"  Cro\vn  "  Cottage  Water  Closet.  Henry  Watson  &  Son,  ^^ewca^tUr- 
uponrTyne.  Newcastle,  1882. 

(8).  Urinals. 
Flush-out  Urinal  Basin.    J.  Tylor  &  Sons,  Newgate  Street,  London, 

NEWCASTLE,  1882. 

(9).  Drain  Pipes. 
Large  Fire-clay  Drain*  Pipes.    Straker  &  Lotc,  Newcastle-Mpon-Tyne, 

NEWCASTLE,  1882. 

Stoneware  Pipes.  Branksea  Island  Pottery  Company  (Limited),  PooU^ 
Diyrset,  exbtee,  1860. 

Improved  Drain  Pipe  with  Access  Cover.     W.  P.  BuchaD,  Glaggmo, 

NEWCASTLE,  1882. 

Salt-glazed  Fire-clay  Sewer  Pipes,  Exhibit  of.  J.  Binnie,  Gartcosh^ 
Glasgow,  GLASGOW,  1883. 

Stoneware  Drain  Pipes.     Bourtreehill  Coal  Co.,  Dreghorny  Ayrshire. 

DUBLIN,  1884. 

London-made  Stoneware  Pipes.    Doulton  &  Co.,  Lambeth^  London. 

DUBLIN,  1884. 

Cast-iron   Drain  Pipes,   coated  with    Angus    Smith's   Preparation. 

Maguire  &  Son,  Dublin.  Dublin,  1884. 

Maguire's  Cradle  Joint  for  Drain  Pipes.     J.  &  M.  Craig,  Kilmar- 

nock.  NEWCASTLE,  1882. 

Cast  Iron  Channels  for  Stable  Drainage.     Dinning  &  Cooke,  New- 
castle-upon-Tyne. NEWCASTLE,  1882. 
Joint  for  Drain  Pipes.     Doulton  &  Co.,  London. 

NEWCASTLE,  1882. 

Artificial  Stone  Tubes.  Patent  Victoria  Stone  Company,  Kingsland 
Boad,  London^  E.  crotdon,  1879. 

BrOck  Concrete  Tubes.  Sharpe,  Jones  &  Co.,  Bourru  Valley  Pottery, 
Poole,  Dorset.  cbotdon,  1879. 

Mawbey's  Joint  for  Stoneware  Pipes.  T.  Wragg  &  Sons,  Burton-onr- 
Trent.  Leicester,  1885. 

riO).  Traps. 

Potts'  Edinburgh  Sewer  Trap.  Adams  &  Co.,  York.    Leicester,  1885. 
Ventilating  Drain  Syphon.     Beard,  Dent  &  Hellyer,  21,  Newcastle 
Street,  W.C.  CROTDON,  1879. 

White  Enamelled  Fire-clay  Gullies.     Broad  &  Co.,  Paddington. 

LEICESTER,  1885. 

Disconnecting  Drain  Trap.    W.  P.  Buchan,  Glasgow. 

NEWCASTLE,  1882.   GLASGOW,  1883. 

Grease  Trap  for  Kitchen  Sinks.     W.  P.  Buchan,  Glasgow. 

GLASGOW,  1883. 
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Bucban's  Disconnecting  Trap.    J.  &  M.  Craig,  KUmamocJc. 

EXETEB,  1880.   DUBLIN,  1884. 

Buchan's  Disconnecting  Drain  Trap  and  Drain  Pipes,  with  Access 
Cover.    J.  &  M.  Craig,  Kilmarnock.  Newcastle,  1882. 

Exhibit  of  Stoneware  Disconnecting  Traps.  J.  &  M.  Craig,  Kilmar- 
nock, cPlasgow,  1883. 

Disconnecting  Gully,  with  back  and  side  Entrances  and  iron  grating. 
Doulton  &  Co.,  Lambeth^  London,  ceotdon,  1879. 

Eeversible  Inlet  Gully,  with  Dished  Stoneware  Cover  and  Iron 
Grating.    Doulton  &  Co.,  London,  Newcastle,  1882. 

Dean's  External  Drain  Traps,  vdth  moveable  receptacle.  J.  C. 
Edwards,  Trefynant^  Buahon,  ceotbon,  1879. 

Gordon's  Disconnecting  Trap.     J.  J.  Ellis,  Ellistown  Collieries, 

LEICBSTEE,  1885. 

Smith's  Cast  Lead  Syphon  Traps.      J.  Fell  &  Co.,   Wolverhampton, 

NEWCASTLE,  1882. 

Morris's  Cast  Iron  GuUey,  with  moveable  Dip  Pipe.  Foster  &  Pear- 
son, Nottingham,  leicestee,  1885. 

Homibrook's  Catchment  Grating  for  Steep  Gradients.  Hammond  & 
Hussey,  High  Street,  Croydon.  ceotdon,  1879. 

"  Eagle "  Sanitary  Trap,  for  superseding  Bell  Traps.  Hygienic 
Stove  and  Grate  Company,  15,  Peel  Buildings,  Birmingham, 

CEOTDON,  1879. 

Edinburgh  Air-Chambered  Sewer  Trap.  Potts  &  Co.,  Handsworth, 
Birmingham,  STAPFOED,  1878. 

Dean's  Gully  Trap.    E^imington  Bros.  <&  Co.,  Newcastle-uponr'Tyne. 

NEWCASTLE,  1882. 

Disconnecting  Chamber  for  House  Drains,  with  open  Stoneware 
Channels.    J.  Stewart,  Sen.,  Glasgow,  Glasgow,  1883. 

Weaver's  Ventilating  Sewer  Air  Trap.  James  Stiff*  &  Sons,  Lamr- 
beth,  London.  stapfoed,  1878.     leicestee,  1885. 

Gordon's  Disconnecting  Trap.     T.  Wragg  &  Sons,  Burton-on-Trent. 

leicestee,  1885. 


(11).  Dry  Closets. 

Self-Acting  Earth  Closet.    British  Sanitary  Company,  Glasgow. 

exetee,  1880. 
Moser's  Self-Acting  Dry  Closet.  J.  C.  Onions  (Limited),  Birming- 
ham. OEOTDON,  1879. 
Dry  Earth  Commode  without  Separator.    J.  Parker,  Woodstock, 

exetee,  1880. 

(12).  Sewage  Treatment. 
Iron  Basket  Sewage-strainer.    T.  Harnett  Harrisson,  Liverpool. 

GLASGOW,  1883. 

Pneumatic  Liquid  Ejector.     Isaac  Shone,  WrexTiam, 

STAFrOBD,  1878. 


408  GLAilSEFIED  LIST  OF  CXBTITIOATBS. 


(18).    Misoellaneotis  Sanitary  Goods. 
Airtight  Man-hole  Door.    A.  T.  Angell,  London.     Newcastle,  1882. 

GLASGOW,  1883. 
Watts's  Asphyxiator  for  Testing  Drains  with  Smoke.    Baird,  Thomp- 
son &  Co.,  Glasgow.  Dublin,  1884. 
White  EnameUed   Straight  and    Curved  Channels    for  Inspection 
Chambers  to  Drains.     Broad  <&.Co.,  Paddington, 

leicesteb,  1885. 

Brian  Jones's  Joint  for  connecting  Closet  with  Soil-pipe.     Capper, 

Son  &  Co.,  London,  Newcastle,  1882. 

Enamelled  Ware  Open  Chamiels  for  Manholes.    Doulton  &  Co., 

Lambeth,  London,  Dublin,  1884. 

Manhole  for  Drains,  with  connections  complete.    Dodton  &  Co., 

Lambeth,  London,  Dublin,  1884. 

Qalyanized  Iron  Dust-Bin.     W.  F.  Johnson,  Leicester. 

LEICESTEB,  1885. 

Cold  Metal  Double  Cone  Mechanical  Lead  Pipe  Joints.  Elliott, 
Edminson,  &  Olney,  Manchester.  leicesteb,  1885. 

Improved  method  of  connecting  Lead  Pipes  with  Stoneware  Pipes. 
T.  Harnett  Harrisson,  Liverpool,  Glasgow,  1883. 

Clip  Pipe  Joint.     Humpherson  &  Co.,  London,  leicesteb,  1885. 

Night  Soil  Beceptacle  with  Spring  lid.    E.  Q.  Kirk,  HvddersjUld. 

leicesteb,  1885. 

Sanitary  Earthenware.     C.  T.  Maling,  NewcasiUruponrTyne. 

NEWCASTLE,  1882. 

Working  Model  of  Cattle  Drinking  Trough.  B.  Pringle,  M.D., 
Blackheath,  leicesteb,  1885. 

Drain-cleaning  Bods,  and  Stoneware  Horse  Manger.  Oates  & 
Green,  Horley  Green  Fire  Clay  Works,  HcJifax, 

STAFFOBD,  1878. 

Boberts's  Asphalte  Cauldron.  Sanitary  &  Highway  Appliance  Co., 
Sheffield,  leicesteb,  1885. 

Closed  Sectional  Sanitary  Van.    J.  Smith  &  Sons,  Wolverhampton. 

LEICESTEB,  1885. 

India-Bubber  Connection  for  joining  Lead  and  Earthenware  Pipes. 

T.  Twyford,  Hanley,  Dublin,  1884. 

Joint  for  Lead  Pipes.    J.  Tylor  &  Sons,  21,  Newgate  Street,  London. 

NEWCASTLE,  1882. 

White  Enamelled  Straight  and  Curved  Channels,  and  Channel  Junc- 
tions for  Inspection  Chambers  to  Drains.  Wortley  Fire 
Clay  Co.,  Leeds,  leicesteb,  1885. 

G-ordon's  Junction  Blocks  for  Lamp-holes  and  Inlets  to  Sewers. 
T.   Wragg   &   Sons,  BurtonronrTrent. 

leicesteb,  1885. 

Gordon's  Ventilating  Manhole  Covers  for  Sewers  with  Annular  Dirt 
Box.    Wright  Bros.,  Leicester,  leicesteb,  1886. 

Gordon's  Iron  Ventilating  Cover  for  Disconnecting  Trap.  Wright 
Bros.,  Leicester.  leicesteb.  1^5. 
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CLASS  ni.— HEATING,  LIGHTING  AND  VENTILATING. 

(1).  Heating  Apparatus. 

Ghw  Cooking  Stove,  lined  with  White  Tiles.     Arden  Hill  &  Co., 

Birmingham.  DXTBLIN,  1884. 

Lump  Aijbestos  Open  Gas  Fire.  Arden  Hill  &  Co.,  Constitution  Hill^ 

Birmingham,  LEICESTER,  1885. 

Steam  Kettle  with  speciallj  arranged  Tap  for  drawing  Boiling  Water. 

Frank  Ash  well,  Leicester,  Leicester,  1885. 

Silicate  Cotton  Composition  for  Covering  Steam  Pipes.     C.  Cadle, 

Dublin.  DUBLIN,  1884. 

Tortoise  Slow  Combustion  Stoves.    W.  Carson  &  Sons,  Dublin, 

i)UBLIN,  1884. 
GFeorge's  Calorigen.     Dinning  &  Cooke,  NewcastU-^poiirTyne. 

NEWCASTLE,  1882. 

Ghrates,  Mantelpieces,  and  Over-mantels.  Dinning  &  Cooke,  New^ 
ccutle^upoTi-Tyne.  Newcastle,  1882. 

Glazed  Ware  Mantelpiece,  with  Slow  Combustion  Grate.  Doidton  & 
Co.,  Lcmhethf  London.  Dublin,  1884. 

Tortoise  Slow  Combustion  Stoves.    Hydes  &  WigfuU,  SheffiM, 

GLASGOW,  1883. 

Tortoise  Laundry  Stove.     Hydes  &  Wigfull,  Sheffield. 

GLASGOW,  1883. 
Laundry  Stove  and  Copper  Boiler.     Maguii*e  &  Son,  Dublin. 

DUBLIN,  1884. 
Steam    Heating    Apparatus,    combining    healing    and    ventilating. 

Mather  &  Armstrong,  Newcastle-upon-Tyne.  Newcastle,  1882. 
Warming  and  Ventilating  Appliances.     G.  E.  Pritchett,  20,  Spring 

Gardens^  London^  S.W.  statyobd,  1878. 

Corrugated  Iron  Hot- Water  Warming  Appliances.     G.  E.  Pritchett, 

20,  Spring  Gardens,  S.W.  bxeter,  1880. 

Heating  Apparatus  for  Small  Greenhouses.     T.  Sharman,  Leicester. 

LEICESTER,  1885. 

Thermhydric  Ventilating  Hot-water  Open  Fire  Gbate.     H.  Saxon 

Snell,  Southampton  Buildings.  stajetord,  1878. 

Tubular-Calorifer  for  Greenhouses.     William  Thombum,  Borough 

Bridge.  NEWCASTLE,  1882. 

Conservatory  Boiler,  with  Hot-Water  Kpe.    Wippell  Bros,  &  Eow, 

Exeter.  sxetsr,  1880. 

"  Cosey  "  Portable  Open  Gbs  Fire,  with  Platinum  Wire  and  Asbestos 

Packing.    John  Wright  &  Co.,  Birmingham. 

NEWCASTLE,  1882. 

Ventilating  Open  Gas  Fire.     J.  Wright  &  Co.,  Birmingham. 

DUBLIN,  1884. 

(2).  Cooking  Apparatus, 
Solid  Flame  Boiling  Stove.     Arden  Hill  &  Co.,  Birmingham. 

NEWCASTLE,  1882. 

Combined  Close  Fire  and  Ghis  Cooking  Bange.     Carron  Co.,  FaUeirk. 

GLASGOW,  1883. 


410  CLASSIPIED   LIST  OF  CEBTIFIOATES. 

"  Sunlight  Stove."    Chorlton  &  Dugdale,  19,  Blaekfriart  Street,  Man- 

Chester,  bx^teb,  1880. 

Devonshire  Cooking  Eange.     T.  J.  Constantine,  Fleet  Street,  E,C.  • 

EXETEB,  1880. 
Artisan  Gas  Cooking  Stove.     Greneral  Gas  Heating  and  Lighting 

Co.,  66,  St,  Paul  Street,  N,  leicesteb,  1885. 

Tin  Cooking  Utensils.  Mrs.  A.  Lewis,  Manchester,  cbotdon,  1879. 
Dow*s  Close  and  Open  Fire  Cooking  Eange.      W.  McGeoch  &  Co., 

Glasgow,  olasoow,  1883. 

Simplex  Cooking  Bange.     Walker,  Turnbidl  &  Co.,  FalhirTc, 

GLASGOW,  1883. 
Cooking  Stove  with  Warm-Air  Chamber.      Thos.  Waller,  47,  Fish 

Street  HUl,  E.C,  ceoydoit,  1879, 

Cottage  Bange.     Wippell  Bros.  &  Bow,  Exeter,  £X£T£B,  1880. 

Large  Gas  Cooking  Stove  with  Boiler.     J.  Wright  &  Co.,  Broad 

Strut,  Birmingham,  leicestsb,  1885. 

(3).  Smoke  Preventing  Applianoes. 
Open  Grate  for  consuming  Smoke.    James  Smith,  Liverpool, 

NEWCASTLE,  1882. 

(4).  Iiighting,  including  Eleotrio  Lighting. 

Improved  Gas  Burners.     Bray  &  Co.,  Blachnan  Lane,  Leeds. 

CEOYDON,  1879. 

Portable  Gas  Apparatus  for  Manufacturing  Gas  from  Gasoline.  F.  W. 
Clarke's  Portable  Gas  Apparatus  Company  (Limited),  Great 
Queen  Street,  London,  W,C,  CROYDON,  1879. 

Albo  Carbon  Light.     William  Forrest,  Newcastle-uiion-Tyive, 

NEWCASTLE,  1882. 

Albo-Oarbon  Light.     Osbert  Henderson,  Glasgow,      Glasgow,  1883. 

Duplex  Burner.     T.  Heron,  Manchester,  Newcastle,  1882. 

"  Bheo-meter  "  Street  Lamp  Begulator.      S.  Leoni  &  Co.,  Strand, 

W.C,  STATPORD,  1878. 

Hink's  Duplex  Lamp  with  Extinguisher.      Mather  &  Armstrong, 

Newcastle-upon-Tyne,  Newcastle,  1882. 

"  Milwaukee"  Glass  Lantern  or  Hurricane  Lantern.     S.  E.  Bansome 

&  Co.,  10,  Essex  Street,  W.C,  ceoydon,  1879. 

Guseliers  and  Gas  Brackets.  WiUey  &  Co.,  Exeter,  exeteb,  1880. 
Chappuis  Daylight  Beflector.      Wippell  Bros.  &  Bow,  231,   Ifigh 

Street,  Exeter.  exetbb,  1880. 

Magnetic  Cut  Out  for  Electric  Lighting.    Woodhouse  &  Bawson^ 

London,  lbioestsb,  1885. 

(6).  Ventilating  Gkis  Burners. 

No  awards. 

(6).  Ventilators. 

Method  of  Costless  Ventilation.  Peter  Hinckes  Bird,  1,  Norfolk 
Square,  W,  oboydon,  1879. 
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Glass  Eevolving  and  Sliding  Ventilators.  H.  W.  Cooper  &  Co., 
London,  Glasgow,  1883. 

Air  Inlet  Head  for  Drain  Ventilation,     H.  S.  Cregeen,  Bromley, 

NEWCASTLE,  1882. 

"Eadiator"  Ventilator,  with  Screw  Action.    J.  E.  Ellison,  Leeds. 

GLASGOW,  1883.   DUBLIN,  1884. 

Double  Current  Ventilators.  Hill  &  Hey,  Halifax.  Glasgow,  1883. 
Outlet  Ventilator.     C.  Kite  &  Co.,  London.  itewcastle,  1882. 

Noiseless  Chimney  Breast  Outlet  Ventilator.    Kite  &  Co.,  London. 

GLASGOW,  1883.   DUBLIN,  1884. 

Wall  Inlet  Ventilator.    C.  Kite  &  Co.,  London,    Glasgow,  1883. 

DUBLIN,  1884. 

Telescoped  Wall  Inlet  Ventilator.     C.  Kite  &  Co.,  London. 

LEICESTER,  1885. 

«*  Imperial "  Ventilating  Window.    IT.  Knell,  77,  Fore  Street,  E,C. 

CBOYDON,  1879. 
Morgan's  Stench  Exhaust.    Nails  worth  Foundry  Company,  Bristol. 

NEWCASTLE,  1882. 

Ventilating  and  Warming  Appliances.  Gr.  E.  Pritchett,  20,  Spring 
Gardens,  S.  W.  Stafford,  1878. 

Bansome's  Artificial  Stone  Air  Brick.  WippeU  Bros.  &  Eow,  231, 
Hicih  Street,  Exeter,  exeter,  1880. 

Ornamental  Inlet  Ventilators.     C.  H.  Sharp  &,  Co.,  High  Holbom^ 

B.C.  EXETER,  1880. 

Boyle's  Mica-Valved  Outlet  Ventilator.  Wenham  &  Co.,  Church 
Street,  Croydon,  OROTDON,  1879. 

CLASS   IV.— PERSONAL    HYGIENE,    FOODS,    FILTERS, 

AND  DISINFECTANTS. 

(1.)    Clothing. 

Crocodile  Hide  Leather.    Borough  Leather  Warehouse  Co.,  London. 

OLASOOw,  1883. 

Ventilatorium  Waterproof  Garments.      Bartrum,  Harvey  &  Co., 

London.  STAFFORD,  1878. 

Ventilated  Hats.     W.  Graham,  Dublin.  Dublin,  1884. 

Improved  shape  of  Boot.    J.  Hotblack  &  Son,  Noruneh. 

DUBLIN,  1884. 
Pith  Helmet.    J,  Morgan,  Dublin.  Dublin,  1884. 

Rhinoceros  Hide  "  S  "  Boot.  Patrick  Short,  2>u&Zin.  Dublin,  1884, 
Boot  and  Shoe  Uppers.  Staynes  &  Sons,  Leicester,  leioestbr,  1885. 
Furs.     Brooke  Tyrrell,  Dublin,  dubun,  1884. 

"  Natural "  Boot  for  Ladies.    A.  Webb,  Dublin.  Dublin,  1884. 

(2).  Beds  and  other  Furniture. 

Spring  Mattresses.    Billington  Bros.,  Liverpool.         Glasgow,  1883. 

Portable  Bed,  with  liyerpool  Spring  Mattress.    Billington  Bros., 

Liverpool.  Dublin,  1884. 
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Central  Tube  Water  Mattress.    Brady  &  Martin,  NetvcagiU'vpfm" 

Tyne,  ifSWCASTLK,  lc^82. 

Bed  Best  with  Movable  Arms.     Willam  Brock  &  Co.,  177,    Fort 

Street^  Exeter,  bxeteb,  1880. 

"Nonsuch"  Adjustable  Chair.      Willam  Brock  A    Co.,   177,   Fore 

Street,  Exeter,  exeteb,  1880. 

Spring  Mattress.     Bussej  &  Co.,  Museum  Works,  Pcckham,  S.E. 

CBOTDOX,  1879. 
"  Excelsior"  Ships'  Berth.     Chorlton  &  Dugdale,  Manchester, 

GLASGOW,  1883. 
Pitch  Pine  Lath  Mattress.     Chorlton  &  Dugdale,  Manchester, 

DUBLIN,  1884. 
Automaton  Seat  for  Drapers.     Colman  &  Qlendenning,  Norwich, 

EXETER,  1880. 
Combination  Bedstead.    W.  Fleming,  Dublin.  Dublin,  1884. 

Spring  Mattress.    A.  Gardner  &  Son,  Olasffow,  Glasgow,  1883. 

Invalid  "  Grasshopper  "  Couch.    William  Hamilton,  Brighton, 

BTAFFOBD,  1878.      NEWCASTLE,  1882. 

Institution  Bed,  with  Woven-Wire  Matti'ess.  Pearson  &  Co.,  Dublin. 

DUBLIN,  1884. 
Hinged  Cot.     Pirn  Bros.,  Duidin,  Dublin,  1884. 

Furniture.     Scott  &  Co.,  DuUin.  Dublin,  1884. 

Femb/s  "  Paragon  "  Camp  Furniture.  Wippell  Bros.  &  Eow,  Exeter. 

SXETEB,  1880. 


(3).  Hospital  and  Sick  Boom  Applianoea 

Metallic  Tubular  Bedsteads  and  Invalid  Bed  Bests.    Thomas  Allen, 

St.  Augustine's  Parade,  Bristol  Stafford,  1878. 

Folding  Invalid  Bed.     Ancell  Ball,  Spalding,  oboydon,  1879. 

Absorbent  Cotton  and  Antiseptic  Sponges.     Burroughs,  Wellcome  & 

Co.,  London,  dxtblin,  1884. 

''Invalid's  "  Adjustable  Bed.     Chorlton  &  Dugdale,  Manchester. 

bxeteb,  1880. 
Hospital  Bed,  fitted  with  Raising  Appliances.      Chorlton  &  Dugdale, 

Manchester,  dubun,  1884. 

Hospital  Bed,  with  new  Spring  Mattress.     Chorlton  &  Dugdalei, 

Manchester,  Dublin,  1884. 

SelE-acting  Sick  Bed.    £.  K.  Groves,  Bristol.  Glasgow,  1883. 

Bum  and  Wound  Boxes.     W.  B.  Hilliard  &  Sons,  Glasgow. 

GLASGOW,  1883. 
Isolating  Curtain.      W.  B.  Hilliard  &  Sons,   Glasgow 

GLASGOW,  1883. 

India  Bubber Vessels  for  hospital  use.  H.  A.  Murton,  Newcastle-uponi- 
Tyne.  Newcastle,  1882. 

China  Cups  and  other  Vessels  for  invalid  use.  Townsend  &  Co., 
Neweastle^uponrTyne.  Newcastle,  1882. 

Stypium  Absorbent  Antiseptic  Surgical  Dressings.  Stephenson  & 
Travis,  Liverpool.  BUBUN,  1884. 
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(4).   Domestio  Applianoeo. 

"  Unique  "  Folding  Box.  T.  P.  Bethell,  Liverpool,  lbioestbb,  1886. 
Automatic  Chariot  for  Children.    William  Bowden,  London^ 

FHWOASTLB,  1882. 

Bevolying  Shuttle  for  Sewing  Machines.    Bradbury  &  Co.,  Oldham, 

GLASGOW,  1883. 

Black  Diamond  Boot  and  Shoe  Cleaning  Machine.    T.  Bradford  & 

Co.,  Salford.  lbicestes,  1885. 

Conical  Knitting  Machine.  T.  Coltman,  Leicester,  leiobsteb,  1885. 
Electric  Bells,  Exhibit  of.  J.  T.  Grent  &  Co.,  Leieeeter.  leicestbb,  1885. 
ComposteUa  Eire  Lights  for  Lighting  Eires.    ComposteUa  Eire  Light 

Company,  Fenehurch  Street,  E.G.  staitobd,  1878. 

Porpoise  Oil  Dubbin.    J.  T.  Dales,  London.  leiobsteb,  1885. 

Bower's  Potato  Steamer.    Groom  &  Co.,  London,  dublh^,  1884. 

Self-Indicating  Tea  or  Coffee  Infuser.    Ghroom  &  Co.,  London, 

nuBLur,  1884. 
Stoneware  Chums.    E.  Ghrosvenor,  Glasgow,  Glasgow,  1883. 

Dough  Kneading  Machine.    E.  &  C.  Huicock,  Dudley,  Worcester, 

EXBTBB,  1880. 
New  PropeUor  Chum.    E.  &  C.  Hancock,  Dudley,  Worcester, 

EXBTEB,  1880. 
Machine  for  Washing  and  Peeling  Potatoes.     E.  &  C.  Hancock, 

Dudley,  Newcastle,  1882. 

Knitting  Machines.    Harrison  Patent  Knitting  Machine  Co.,  Mamr 

Chester.  dxtblut,  1884. 

Pendulous  Eood  Warmers.    Osbert  Henderson,  Glasgow, 

GLASGOW,  1883. 

Various  Iny^itions  for  Promoting  Domestic  Economy.  W.  H.  Hil- 
ton, Leamifngton.  Btaffobd,  1878. 

India  Bubber  Ghfcs  Tubing.  A.  Hutchinson  &  Co.,  QrecA  Winchester 
Street,  London,  E.G.  exbtbb,  1880. 

Victoria  Knitting  Machine.  Pirn  Bros.  Limited,  Dublin,  dttblik,  1884. 

Heavy  Steel  Biulway  Chum,  with  MaUeable  Top  and  Dust-proof 
Lid.    Vipan  &  Headly,  Leicester,  leicesteb,  1885. 

Danish  Cieam  Separator.  Vipan  &  Headly,  L^tc^s^.  leiobsteb,  1885. 

"Noiseless  Ware."  Vernon's  Patent  China  and  Glass  Company, 
Lor^don.  Glasgow,  1883. 

Improved  Housemaid's  Box  with  Sifter.  Wippell  Bros.  &  Bow, 
High  Street,  Exeter.  bxetbb,  1880. 

(6).  School  FittingB. 

School  Desks  with  Shifting  Seats.    Colman  &  Glendenning,  Norwich. 

btaetobd,  1878. 
Dual  Desk,  with  Separate  Gangway  Seat.     Thomas  Larmouth  &  Co. 
Salford.  staffobd,  1878. 

''  Beliance  "  Lift-up  Desk.    Midland  Educational  Co.,  Leicester. 

leicesteb,  1885. 

••Simplex''  Desk  with  Adjustable  Foot  Board.      Taylor  &  Co., 

Driffield  ^  Lond<m.  Leicester,  1SS5. 


L. 
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(6).  Gymnastio  Apparatus. 

Tricycles,    W.  Carson  &  Sons,  Dublin.  Dublin,  1884. 

Tricycles.    Fletcher  Bros.,  Dublin.  bublik,  1884. 

Bicycles  and  Tricycles,  Exiiibit  of.    J.  Parr  &  Co.,  Leicester. 

LEICBSTEIl,   1885. 

(7).    Foods. 

Soluble  Dutch  Cocoa.     Bensdorp  &  Co.,  London.  dfblik,  1884. 

Pickles  and  Sauces.     Beveridge  &  Co.,  Glasgow.  Glasgow,  1883. 

Miller's  Pride  Oatmeal.  Binns  &  Armitage,  Derby.    Leicester,  1885. 
Kepler's  Extract  of  Malt  and  Combinations  of  it  with  Pepsine,  Choco- 
late, and  Cod  Liver  Oil.    Burroughs,  AVellcome  &  Co.,  London. 

DUBLIN,  1884. 
Optimus  Coffee  Extract.    E.  Clarke  &  Co.,  Battersea. 

DUBLIN,  1884.         LBICBSTEB,  1885. 

Currie  Powders.    J.  Edmunds,  London.  Newcastle,  1882. 

Cocoa  Extract  and  Preparations  of  Chocolate.  J.  S.  Fry  &  Sons, 
Union  Street^  Bristol.  exeteb,  1880. 

Indian  Tea.    Indian  Tea  Co.,  Glasgow,  Glasgow,  1883. 

Mustard.  IryineSb  Co.^ChLteshead.  Newcastle,  1882.  Glasgow,  1883. 
Midlothian  Oat  Piour.  A.  &  E.  Scott,  Glasgow.  Glasgow,  1883. 
Busks,  Shortbread,  and  Oatcakes.    W.  H.  Torrance,  Edinburgh. 

leicesteb,  1885. 
(8).  Domestio  FUters. 

"  Bijou  "  Filtre  Bapide.    P.  A.  Maignen,  Great  Tower  Street^  London^ 

E.G.  EXETEB,  1880. 

Improved  Piltre  Bapide.    P.  A.  Maignen,  Great  Tower  Street^  E.G. 

NEWCASTLE,  1882. 

Soldier's  Filter.    P.  A.  Maignen,  London,  leicesteb,  1885. 

Field  Hospital  Filter.    P.  A.  Maignen,  London.       leicesteb*  1885. 

Silicated  Carbon  Double  Chambered  Table  Filters.  Silicated  Carbon 
Filter  Company,  Battersea,  London.  exeteb,  1880. 

Silicated  Carbon  Filtering  Material.  Silicated  Carbon  Filter  Com- 
pany, London.  NEWCASTLE,  1882. 

Carbonised  Iron  Stone  Mound  Filter  for  Water.  J.  A.  Stephan, 
Worcester.  exeteb,  1880. 

Artificial  Stone  Filt-ers,  for  Cleansing  Bain  Water  for  Domestic  Use. 
Thorn  &  Co.,  Stafford.  btaffobb,  1878. 

(9).  Mineral  Waters. 

Potash,  Soda  and  Seltzer  Waters  and  Lemonade.  British  Mineral 
Water  Company,  Glasgow.  Newcastle,  1882. 

Preparations  of  Lime  Juice,  Aromatic  Ginger  Ale,  and  Quinine  Tonic. 
Carter  &  Co.,  Old  Refinery,  Bristol.  exeteb,  1880. 

Zoedone.    (Patentee,  David  Johnson,  F.cs.)  Erans  &  Co.,  Wrexham. 

CBOTDOy,  1879. 

Lemonade,  Lime  Juice,  and  Ginger  Ale.    Ghilliver  &  Co.,  Aylesbury. 

CBOIDOK,  IStQ. 
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Seltzer  Water.  Jewsbury  &  Brown,  Manehegter.  stajtobd,  1878. 
Ginger  Ale   and    Lemonade.      Newiy   Mineral  Water    Company 

(Limited),  Liverpool,  obotdon,  1879. 

Seltzer,   Soda,  and  Potash   Waters,  and    Orange  Quinine    Tonic 

6.  H.  Skinner,  13,  North  Street,  Exeter,  exeteb,  1880. 

(10).  8oai>B  and  other  Detergents. 

Olive  Oil  Soap.     W.  Bowden,  London,  lbicbsteb,  1886. 

Soaps.     S.  Boyd,  DMin,  Dublin,  1884, 

Carbolic  Soaps.    F.  C.  Calvert  &  Co.,  Manchester,         Dublin,  1884. 

LEIGESTEB,  1885. 

Hydroleine  Soap  Powder.    P.  J.  Harrison  &  Co.,  Leicester, 

LEICESTEB,  1885. 

Tooth  Soap.     P.  C.  Calvert  &,  Co.,  Manchester.  Leicester,  1885. 

Jeyes'  Household  Disinfecting  Soaps.     Jeyes'  Sanitary  Compounds 

Co.,  London,  leicesteb,  1885. 

(11).  AntiaepticB  and  Disinfeotants. 

Bed  Cross  Yellow  Pluid.    Antiseptic  Apparatus  Manufacturing  Co. 
London,  Newcastle,  1882. 

Chemical  Substances  used  in  Disinfection.    S.  Boyd,  Dublin. 

DUBLIN,  1884. 
50Vo  Carbolic  Disinfecting  Powder.    P.  C.  Calvert  &  Co.,  Manchester. 

GLASGOW,  1883. 

Soluble  Cresol.    P.  C.  Calvert  &  Co.,  Manchester.  Dublin,  1884. 

Alum  Cake.  Dublin  and  Wicklow  Manure  Co.,  Dublin.  Dublin,  1884. 
Jeyes' Perfect  Purifier.  Jeyes'  Sanitary  Compounds  Company,  Bishops- 
gate  Street^  London^  E.G.     obotdon,  1879.    Newcastle,  1882. 

GLASGOW,  1883.   DUBLIN,  1884. 

Fixene.    J.  Wheeler,  Ilfracomhe.       Glasgow,  1883.    Dublin,  1884. 
Sanitary  Night  Lights.     A.  Wright,  London.  leicesteb,  1885. 

(12)  Disinfecting  Apparatus. 

Improved  Vaporiser  for  Disinfecting.     P.  C.  Calvert  &  Co.,  Manr- 
Chester.  exeteb,  1880. 

Dr.  Scotfs  Disinfecting  Apparatus.    Maguire  &  Son,  Dublin. 

NEWCASTLE,  1882.   DUBLIN,  1884. 

Lyon's  Disinfector.     Manlove,  Alliott,  Fryer  &  Co.,  Nottingham, 

NEWCASTLE,  1882. 


CLASS  v.— MISCELLANEOUS. 

Articles  of  Sanitaiy  interest  not  included  in  the  above  Classes, 
such  as : — 

(1).  Scientiflo  Instruments. 

Large  Legible  Spirit  Thermometer,      P.  Hinckes  Bird,  1,  Norfolk 
Square^  London,  N.  TT.  exeteb,  1 880. 
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Instruments  used  by  Medical  OflSoers  of  Health.    Brady  &  Martan, 
Newecutle-^pon^Tyne.  Newcastle,  1882. 

New  Oven  Pyrometer.    Joseph  Davis  &  Co.,  London, 

KEWCASTLB,  1882. 

Thermometrical  Instruments.    O.  E.  Fritchett,    20,  Spring  Gnrdeng^ 
London^  S.  W.  Stafford,  1878. 

Barometrical  and  Thermometrical  Instruments.     G-.  £.  Pritchett,  20, 
Spring  Gardens,  London,  S,  TT.  cbotoon,  1879- 

Improvements   in   Thermometrical   and  Barometrical  Instruments, 
G.  E.  Pritchett,  20,  Spring  Gardens,  S.  W.  exetbb,  1880. 

Webster's  Photometer.    Webster  &  Co.,  Nottingham. 

GBOYDOK,  1879. 

(2).  Books  and  Periodioals. 

Exhibit  of  Drawings  and  Books  Belating  to    Disposal  of  Sewage 

in  Paris.  A.  Durand  Claye,  Paris,  Glasgow,  1883. 

Publications.  Ladies'  Sanitary  Association,  Bemers  Street,  London,W, 

STAFFOBD,  1878. 

Sanitary  Publications.     Smith,  Elder,  &  Co.,  London, 

mswcABTLB,  1882.    GLASGOW,  1883.    DUBLnr,  1884. 

(8).  Models  and  Drawings. 

No  awards. 

(4).   Prevention  of  Aoddents. 

Leander  Life  Belt.    J.  W.  Elvery  &  Co.,  Dublin.  nuBLnr,  1884. 

Method  of  Bendering  Timber  Non-inflammable.    A.  Gardner  &  Son, 

Glasgow.  Glasgow,  1883. 

Hand  Ambulance.    Leicester  Ambulance  Corps,  Leicester. 

leioestbb,  1885. 
Safety  Belt  Shippers.     Selig,  Sonnenthal  &  Co.  (Limited),  Lambeth 

Hill,  Queen  Victoria  Street,  London,  E.G.  ceotdon,  1879. 

(6).  Bespirators  and  Face  Guards  for  Unhealthy  Oooupations. 

No  awards. 


(6).  Sire  Preventing  Applianoes. 

Dicks'  L'Extincteur.    J.  Hildesheim,  Glasgow,  Glasgow,  1883. 

Chemical  Fire  Exterminator.     J.  Sinclair,  104,  LeadenhaU  Street^ 

London,  E.G.  croydon,  1879. 

(7).    Methods  for  the  Disposal  of  the  Dead. 

"  Earth  to  Earth "  Coffins.  London  Necropolis  Company,  Strand, 
London,  W.G.  staffobi),  1878. 

Folding  Bier  and  Car  for  Simplifying  Funerals.  S.  Stretton,  Kidder^ 
minster.  CBOTDON,  1879. 
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ALPHABETICAL  LIST  OF   MEDALS  AWARDED  AT  THE 

EXHIBITIONS. 


BICHABDSON    MEDAL. 

Edmandson,  J.,  &  Co.,  Dublin^  for  Swann's  Incandescent  Electric 
Lamps.  DUBLiiy,  1884. 

Messrs.  Mather  &  Armstrong,  NeuHsasiU-upan-Tifne^  for  Siemens's 
Eegenerative  Gras  Burner.  ithwoastlb,  1882. 

Silicate  Paint  Company,  Cannon  Street,  E.C,  for  Griffiths'  Patent 
White.  STAPPOBD,  1878. 

SILVER  MEDALa 
Offered  by  the  Qss  Department  of  the  Corporation  of  Leicester. 

Fletcher,  Thomas,  Thynne  Street^  Warrington,  for  Large  Qns  Cooking 
Stove  with  BoUer.  lbicestbb,  1885. 

The  General  Gas  Heating  and  Lighting  Co.,  66,  St.  Paul  Street,  N,, 
for  Fibre  Asbestos  Open  Oias  Fire.  leioesteb,  1885. 

Wright,  J.,  &  Co.,  Broad  Street,  Birmingham,  for  Eureka  Artisan  Gas 
Cooking  Stove.  leiobster,  1885. 


MEDALS. 
Offered  by  the  Exeter  Qss  Company. 

Davis,  BE.  &  C,  &  Co.,  200,  Camberwdl  Road,  S.E.,  for  FibreAsbestos 
Open  Gas  Fire.  leioesteb,  1885. 

The  General  Gas  Heating  and  Lighting  Co.,  66,  St.  Paul  Street,  N,, 
for  Large  Qtw  Cooking  Stove  with  Boiler,      leioesteb,  1885. 

Sanitary  and  Economic  Supply  Association,  for  Dr.  Bond's  Euthermic 
Ventilating  Gkw  Stove.  exeteb,  1880, 

Wright,  J.  &  Co.,  Birmingham,  for  Eureka  Gas  Cooking  Stove. 

DUBLIN,  1884. 

MEDALS  Ain>   SPECIAL   CEBTIFICATES. 

In  cases  where  awards  are  made  at  subsequent  Exhibitions  for  the 
same  Exhibits,  only  the  name  of  the  town  and  date  are  given. 
Exhibits  which  have  already  received  Medals  at  previous  Exhibitions 
of  the  Institute  are  excluded  from  awards  of  Medals ;  but  those  Ex-- 
hibits  to  which  a  second  Medal  would  otherwise  be  awarded  receive 
Special  Certificates,  and  these  are  distinguished  in  the  following  list 
by  asterisks  placed  against  the  name  of  the  town  at  which  the  Ex- 
hibition was  held. 

Aluminium  Crown  Metal  Co.,  Glasgow.,  for  Aluminium  Crown  Metal^ 

GLASGOW,  1883. 
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Ash  well,  F.,  Letceater,  for  Blackman  Air  Propeller,  leicesteb,  1885. 
Aveling   A  Porter,  EochegUr^  for  Improved  Six-Ton  Steam  Bead 

EoUer.  cbotdok,  1879. 

Bean,  A.  T.,  6,  Gannon  Baw^  S.  TT.,  for  Direct  Acting  Valveless  Waste 

Preventer.  exeteb,  1880. 

Billing  &  Co.,  ffaiUm  Garden^  E.G.,  for  Apparatus  for  Cooking  by  ' ' 

Gas.  KFATPOBD,  1878.     *C»OTDON,  1879. 

Borwell,    J.,    Britannia    Foundry^    Burton-onrTrenty   for  Improved 
Wftshar,  with  table  complete.  LEAHororoir,  1877. 

Bwtel,  D.  T.,  Dvdx  Strmt,  Briyhtony  for  Excelsior  Water  Closet. 

LEAMINGTON,  1877.     *STArPOIU),  1878. 

Boulnois,  H.  Percy,  PorUmouihy  for  *'  Acme  "  Sewer  Pipes. 

OLAflOOw,  1883. 

Bourtreehill  Coal  Co.,  Dreghomy   Ayrshire^  for  White  Enamelled 

Fireclay  Cistern.  lbioesteb,  1885. 

Bradford,  T.  &  Co.,  High  Holbem,  W.G.,  for  New  "Shuttle"  Steam 

Power  Washing  Machine,    ubamington,  1877. 

♦STAPJORD,  1878, 
^,  „  for  Washing  Machines.  nswcastub,  1882. 

♦glajsqow,  1883.    ♦dublin,  1884.    *leici8TSB,  1885. 
British  Sanitary  Company,  Qlatgawy  for  Dry  Earth  Closet. 

NEWOASTLB,  1882.  ^GLASGOW,  1883.  •dubun,  1884. 
Brown,  A.  &  Co.,  Glasgow,  for  "  Stott "  Ghw  Burner,  •glasgow,  1883. 
Buchan,  W.  P.,  Glasgow,  for  his  exhibit  of  Sanitary  Appliances. 

GLASGOW,  1883. 

Burroughs,  Wellcome  &  Co.,  London,  for  Powders  for  Peptonizing 
Milk.  DXJBLIN,  1884. 

„  „  London,  for  Kepler's  Extract  of  Malt, 

and  combinations  of  it  with  Pepsine, 
Chocolate,  and  Cod  liver  Oil. 

DUBLIN,  1884. 
Calvert  &  Co.,  Bradford,  for  Calvert's  Carbolic  Acid  for  disinfecting 
purposes,    lbamxngton,  1877.    •cBorooN,  1879. 

•bXBTBB,  1880.   •GLASGOW,  1883.   *J)TJBLIN,  1884. 

•leicssteb,  1885. 
Oirter,  J.,  6a,  Gavendish  Street,  W,,  ior  Invalid  Furniture. 

EXSTEB,1880. 

Chorlton  &  Dugdale,  Manchester,  for  Excelsior  Spring  Mattress. 

LEAMINGTON,  1877.   *STArFOED,  1878. 
♦CBOTDON,  1879.   *SXBTBa,  18^. 
♦NEWCASTLE,  1882.   ♦GLASGOW,  1883. 

♦DUBLIN,  1884. 

„  „  for  "Swing"  Woven  Wire  Mattress. 

DUBLIN,  1884. 

Cliff,  Joseph  &  Sons,  Leeds,  for  Porcelain  Bath.  Glasgow,  1883. 

Colman  &  Glendenning,  Norwich,ioT  School  Furniture,  exeteb,  1880. 
Craig,  J.  &  M.,  Kilmarnock,  N,B,,  for  Enamelled  Fireclay  Sinks. 

DUBLIN,  1884. 

Davis,  H.  &  C,  &  Co.,  200,  GamberweU  Eoad,  S.E.,  for  Artisan  Gas 

Cooking  Stove.  leicbbteb,  1885. 
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Dick,  AIex.9  ^^on^Zem^  for  Delta  Metal.  Glasgow,  1883. 

Donegal  Industrial  Fund,  for  Innocuoualy-djed  Woollen  Goods. 

nuBLDT,  1884. 
Dottlton  &  Co.,  Lamheth,  London^  for  Stanford's  Joints  for  Stone- 
ware Pipes.  STAFFOED,  1878.     ^SXIITBB,  1880. 

„  „        for  Anti-Percussion  High  Pressure  Valves. 

CBOTDON,  1879.  ^SXETBB,  1880.  ♦GLASGOW,  1883. 

♦nuBLiir,  1884. 
„  99        for  Ventilating  Tile  Stove,    bxbteb,  1880. 

♦nbwoastlh,  1882.  ^Glasgow,  1883.  ♦dubliw,  1884. 

♦leicbstbb,  1886. 
for  Anti-Percussion  Bail  Valve.  inawoASTLB,  1882. 
for  Art  Pottery,  dubliw,  1884.  *lbig£st£b,  1885. 
for  Peto  Fireproof  Flooring.  lbicestbb,  1885. 

Dublin  &  Wicklow  Manure  Co.,  Dublin^  for  Strype's  Process  for 
Drying  Blood.  Dublin,  1884. 

Duncau,  Maj.  F.,  The  Common,  Woolwich,  for  Ambulance  Wheeled 
Litter.  btaffobd,  1878. 

Edmnndson,  J.  &  Co.,  Dublin,  for  their  Exhibit  of  Swann's  Incandes- 
cent Electric  Lights.  Dublin,  1884. 
Elgood,  Bros.,  Leicester,  for  Artistic  Domestic  Iron  Work. 

LBIGESTEB,  1885. 

Ellis,  J.,  &  Sons,  Barrow-on-Soar,  for  Barrow  Blue  Lias  Hydraulic 
Lime.  leicbsteb,  1885. 

Ellis(m,  J.  E.,  Leeds,  for  Conical  Ventilators.     Stafford,  1878. 

♦CBOTDON,  1879.      *GLASG0W,  1883.      *DX7BIiIN,  1884. 

*lbiobsteb,  1885. 

Fletcher,  Thomas,  Thynne  Street,  Warrington,  for  Large  Gbis  Cooking 
Stove  with  Boiler.  lbigbstbb,  1885. 

Fletcher,  Thomas,  Thynne  Street,  Warrington,  iot  Horizontal  Spiral 
Lavatory  Heater.  lbigbstbb,  1885. 

Fraser  Bros.,  Commercial  Eoad,  E,,  for  Portable  Disinfecting  Ap- 
paratus. GBOYDON,  1879. 

Galbraith,  T.,  Crawford  Square,  Londonderry,  for  Hot-Air  Bath. 

LEAMINGTON,  1877. 

Glandy,  Maurice,  Liverpool,  for  Cotton  Machine  Belting. 

DUBLIN,  1884. 

General  Gas  Heating  and  Lighting  Co.,  66,  St.  Paul  Street,  N.,  for 

Large  G^as  Cooking  Stove  with  Boiler.  lbicbstbb,  1885. 

„       „      Heating  and  Lighting  Co.,  66,  St,  Paul  Street,  N,,  for 

Fibre  Asbestos  Open  Gas  Fire.  lbicbstbb,  1885. 

Greenall,  J.,  Manchester,  for  Steam  Washer.  leicbsteb,  1885. 

Hall,  John  &  Co.,  Stourbridge,  for  Fire-Clay  Enamelled  Bath. 

GLASGOW,  1883. 

Hamilton  &  Co.,  LeadenhaU  Street,  B.C.,  for  Prismoidal  Pavement 

and  Floor  Lights.  orotdon,  1879. 

Hancock,  F.  &  C,  Dudley,  Worcester,  for  Machine  for  Washing  and 

Cooling  Butter,    lbamington,  1877.    *staffobd,  1878. 

„  for  Machines  for  Domestic  use.  Glasgow,  1883. 

•lbicestbe,  1885. 
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Haresceugh,  B.  B.  &  Co.,  Bentineh  Street,  Leeds,  for  Excreta  Pail 
(oak)  with  Spring  lid.    lbamington,  1877.   ♦staptoed,  1878, 

Harris,  Q.  H.,  Bristol  Street,  Birmingham,  for  Economical  Cooking 
Bange.  lbamington,  1877.    •staffobd,  1878, 

Hassall  &  Singleton,  Birmingham,  for  Fhcenix  Portable  Eange,  and  the 
Birmingham  Bange  with  Beducible  Fire  without  Gas. 

STAFFOBD,  1878. 

Hayward,  Tyler  &  Co.,  London,  for  Full-flush  Valveless  Closet. 

inswoASTUS,  1882. 
Heap,  B.  B.,  Manchester,  for  Dry  Earth  or  Ashes  Closet. 

GLASGOW,  1883.      DUBLIK,  1884. 

Hilliard,  W.  B.,  &  Sons,  Glasgow,  for  Hospital  and   Sick  Boom 

Appliances.  glasck)w,  1883. 

Humber  &  Co.,  Nottingham,  for  their  Exhibit  of  Bicycles  and  Tricycles. 

LEI0EST2B,  1885. 

Hunt,  Nathan,  Bristol,  for  Auto-Pneumatic  Ventilation. 

EXETEB,  1880. 
Jeyes'  Sanitary  Compounds  Co.,  London,  for  Jeyes'  Perfect  Purifier. 

L£IC?EST£B,  1885. 

Johnson,  W.  P.,  Leicester,  for  Ornamental  Domestic  Appliances. 

LEIGESTEB,  1885. 

Keith,  J.,  London  a/nd  Edinburgh,  for  Challenge  Hot-water  BoUer. 

GLASGOW,  1883. 
Lascelles,  W.  H.,  BunhiU  Row,  B.C.,  for  Concrete  Bath  in  one  piece. 

OBOYDON,  1879.      *BXBTEB,  1880. 

Le  G-rand  &  SutclifFe,  BwnhiU  Bow,  E.G.,  for  Improvements  in  Well 
Sinking  Apparatus.        lbamington,  1877.    ♦oBOTnoK,  1879. 

Leggott,  W.  &  B.,  Bradford,  for  Opener  for  Fanlights  and  Sky- 
lights, leicesteb,  1885. 

Leoni,  S.,  &  Co.,  Strand,  for  Apparatus  for  Cooking  by  Ghis. 

STATFOBD,  1878. 

Lyon,  J.  W.,  London,  for  Steam  Disinfector.  leicesteb,  1885. 

Mackey,  Mackey  &  Co.,  London,  for  Chemical  Substances  used  for 

Disinfection.  Dublin,  1884. 

Maguire  &  Son,  Duhlin,  for  their  Exhibit  of  Sanitary  and  Domestic 

Appliances.  dtjblin,  1884. 

„        „        Dublin,  for  Wilcocks'  Automatic  Flushing  Closet. 

DTJBLnf,  1884. 

Maignen,  P.  A.,  20  &  23,  Great  Tower  Street,  B.C.,  for  Filtre  Eapide. 

cbotdon,1879.  *bxbtbb,1880.  *gla8gow,  1883.  ♦dublin,  1884. 

♦leicesteb,  1885. 
Manlove,  Alliott,  Fryer  &  Co.,  Nottingham,  for  Fryer's  Destructor, 
Fryer's  Carbonizer,  and  Firman's  Dessicating  and  Bendering 
Apparatus.  Newcastle,  1882. 

Mather  &  Armstrong,  NewcasUe^pon-Tyne,  for  Siemens's  BegeneratiTO 
—   GbrS  Burner.  Newcastle,  1882. 

Meyfct,  H .  C,  New  York,  Sanitary  Engineer  of  New  York,  News- 
paper. GLASGOW,  1883. 
Moore,  J-»  ^*»  Jamti  Walk,  Olerlcenwell,  B.C.,  for  Olass  Louvre  Ven- 
'tilators.  TmcrwEit- 1880. 
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Morris,  Little  &  Co.,  Doneasier,  for  Little's  Soluble  Phenyle. 

STAFFOSD,  1878. 

Morrison,  W.  B.,  Glasgow^  for  Wedgwood  Ornamental  Tiles. 

GLASGOW,  1883. 

Moser,  L.,  Soidhampton^  for  Dry  Closet,  suitable  for  Ashes  or  Dis- 
infecting Powder.  exbteb,  1880. 

Moule's  Patent  Earth  Closet  Company,  ba^  GarricTc  Street,  W,C,,  for 
Earth  Closets.  STAFroED,  1878.    ♦oeotdon,  1879. 

*LBIG£ST£S,   1885. 

Musgrave  &  Co.,  Belfast,  for  Slow  Combustion  Stoves. 

DUBLIN,  1884. 

Orr,  J.  B.,  &  Co.,  Charltm,  London,  for  Leadless  "  Charlton  White  " 
Paint  and  Dryers.  Glasgow,  1883. 

Parker,  J.,  Woodstock,  Oxford,  for  Dry  Earth  Closet,  lbamington,  1877. 

Pirn  Bros.,  Dublin,  for  their  Exhibit  of  Furniture.  Dublin,  1884, 

Pocock,  Bros.,  Souihwark  Bridge  B>oad,  for  "  Universal "  Invalid 
Tubular  Water  and  Air  Bed.     BTArroED,  1878. 

♦CEOTDON,  1879. 

Pritchett,,  G.  E.,  20,  Spring  Qurdens,  8,  W.,  for  Economic  Hollow 
Flooring.  stapfoed,  1878.     *oeotdon,  1879. 

Purdy,  W.,  Eastwood,  Notts.,  for  Miners'  Safety  Lamp. 

LEICESTEE,  1885. 

Bead,  Jefferson,  BirmingTiam,  for  Arcanum  Process  of  Silver  Plating 
Steel.  CEOTDON,  1879. 

Bichardson,  J.,  &  Co.,  Leicester,  for  their  Exhibit  of  Antiseptic  Pre- 
parations. LEICESTEE,  1885. 

Boberts,  C.  G.,  Ilaslemere,  Surrey,  for  Bain-water  Separator. 

NEWCASTLE,  1882.      *GLASGOW,  1883. 

Boss,  J.  A.  G-.,  NeufcasHe-upon^Tyne,  for  Silicate  Cotton  (Slag-wool). 

NEWCASTLE,  1882. 

Both  well,  W.,  Bolton,  for  Flat  Web  Knitting  Machine,  and  Both- 
well  Knitting  Machines.  Dublin,  1884. 

Sanitary  Appliance  Company,  Salford,  for  Portable  Cinder  Sitting 
Afih  Closet,  with  Soil  Pail,  btaffoed,  1878.    *ceoydon,  1879. 

^LEICESTEE,  1885. 

Sanitary  &  Economic  Supply  Association,  Gloucester,  for  Dr.  Bond's 
Euthermic  Gas  Stove.  exbtee,  1880. 

Sanitary  &  Highway  Appliance  Co.,  Sheffield,  for  Boberts's  Street 
Orderly  Bin.  leicbstee,  1885. 

Sanitary  &  Highway  Appliance  Co.,  Sheffield,  for  Boberts's  Sand- 
distributor  for  2-horse  Tram-track.  leicestee,  1885. 

Sanitas  Company  (Limited),  London,  for  Sanitas  Oil.  Newcastle,  1882. 

Scottish  Asbestos  Co.,  G^Zcwgrow,  for  Scottish  Asbestos.  Glasgow,  1883. 

Shanks  &  Co.,  Barrhead,  N.B,,  for  Siphon-action  Water  Waste  Pre- 
venter. DUBLIN,  1884. 

Shaw,  A.,  &  Son,  Glasgow,  for  "  Sine  qu&  non  "  Open  and  Close  Fire 
Bange.  Glasgow,  1883. 

Silicate  Paint  Company,  Cannon  Street,  E,G,,  for  Griffiths'  White, 
and  for  their  preparations  of  Silicate  Paint,  Enamel  Paint, 
and  Petrifying  Liquids.  statfoed,  1878. 
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Sinclair,  G.,  Leiih,  for  Mechanica]  Stoker.  Glasgow,  1883. 

Sinclair,  J.,  Leadenhall  Street,  E.C.,  for  Tyndall's  Smoke  Bespirator. 

OBorDOK,  1879. 
Singer  Manufacturing  Company,  London,  for  Friction  Driving  Attach- 
ment for  Sewing  Machines.  Glasgow,  1883. 
Smallman,  John  L.,  DMiny  for  Stott's  Mercury  Ctaa  Governor. 

♦dublik,  1884. 
Smith,  E.,  A  Co.,  Coalville,  for  Embossed  Tiles.  lkcisteh,  1885. 
Societ^  Fran^aise  lyHygiene,  Paris^  for  Chemical  Preparations  and 

Apparatus.  lsamingtok,  1877. 

„  „  Paris,  for  Books  on  Hygiene. 

nbwoastle,  1882. 
Spongy  Iron  Water  Purifying  Company,  Oxford  Street,   W,C.,  for 
Bischof  s  Spongy  Iron  Filter.  lbamington,  1877. 

Stewart,  J.,  Sen.,  Glasgow,  for  Stoneware  Disconnecting  Traps. 

GLASGOW,  1883. 
„        „  Qla$gow,    for  Stoneware    Pipes    with    Stanford's 

Joint.  ^GLASGOW,  1883. 

Stott,  James,  &  Co.,  Oldhom^,  for  Mercury  Gas  Gt)yemor. 

ITBWOASTLE,  1882.      ^LSIOBSTEB,  1885. 

Trott,  H.,  Battersea,  London,  for  the  *'  Household  "  Closet. 

LEICB8TBB,  1885. 

Turk,  B.  J.,  KingsUm-^on-Thames,  for  Cruising  Canoe,  leicbstbii,  1885. 
Tylor  &  Sons,  Newgate  Street,  E.C,  for  Flushing  Bim  Lavatory  Basin 
and  Apparatus.  exitbb,  1880. 

Verity,  £.  &  J.  M.,  Leeds,  for  Crabtree's  Kitchen  Bamge. 

LEIOBSTBB,  1885. 

Victoria  Stone  Co.,  London,  for  Victoria  Artificial  Stone-Paving. 

LBI0E8TBB,  1885. 

Vipan  &  Headly,  London,  for  their  Exhibit  of  Dairy  Appliances. 

LBICESTBB,  1885. 

Walker,  Chas.  W.,  WandsuH>rih  Common,  for  Acid  Pump  and  Syphon. 

OBOTDOK,  1879. 
Walker,  Tumbull  &  Co.,  Falkirk,  for  Artisan  Cooking  Bange. 

GLASGOW,  1883. 

Ward,  O.  D.,  London,  for  Household  Water  Closet.    Mwcastlr,  1882. 

„  „  for  Bean's  Direct  Acting  Valveless  Waste 

Preventer.  ♦biwoastlb,  1882. 

Webb,  H.  Chalk,  Worcester,  for  Colouring  Patterns  through  the  Sub- 
stance of  Wood.  XXBTEB,  1880. 

Wenham,  W.  P.,  Church  Street,  Croydon,  for  Improved  Open  or  Close 
Bange  Kitchener.  obotdok,  1879. 

Wenham's  Patent  Gas  Lamp  Co.,  London,  for  Wenham  Ventilating 
Gas  Lamp.  dublut,  1884. 

Wentworth,  F.,  &  Co.,  London,  for  "  Kredemnon "  life-saving  G^ar- 
ments.  Glasgow,  1883. 

Whyte  &  Bradford,  Boumess,  for  Cooking  Bange  with  Bevolving  Fire 
for  the  Prevention  of  Smoke.  Glasgow,  1888. 

Wilkinson,  W.  B.  &  Co.,  Newcastle-vponrTyne,  for  Damp-proof  Con- 
crete Pavement.  iniwcABTia,  1882. 


ALPHABETICAL  LIST  OF  MEDALS.  423 

Willacy,  E.,  Breston,  for  Sand-distributor  for  Boads. 

LEICESTEB,  1885. 

Willcocks  &  Co.,  Burmantofts,  Leeds,  for  Silica  Glazed  and  Enamelled 

Fire  Clay  Bricks  and  Faience.  obotdon,  1879. 

Wilson  Engineering  Company,  Holbom,  W.O.y  for  Wilson  Portable 

Close  Cooking  Bange.  exeteb,  1880. 

„  f,  for  Improved  Wilson  Bange. 

with  Steel  Boiler  and  non-conducting  Jacketing. 

kewgastle,  1882.    ♦glasqow,  1883.    *dublin,  1884. 

Wippell  Bros.  &  Bow,  231,  High  Street,  Exeter,  for  Moule's  Earth 

Closet.  *£XET£S,  1880. 

Woollams  &  Co.,  Eigh  Street,  Marylehwie,  for  Paper  Hangings  free 

from  Arsenic,  oeotdoit,  1879.    *nbwoastle,  1882. 

„  „  for  Non-Arsenical  Pigments  and  Paper 

Hangings.  ♦olabgow,  1883. 

Woodhouae  &  Bawson,  London,  for  their  Incandescent  Electric  Lamp. 

leigesteb,  1885. 
Wright,  J.,  &  Co.,  Birmirygham,  for  "Eureka  "  Gas  Cooking  Stove. 

DUBLIN,  1884. 

Wright,  J.,  &  Co.,  Broad  Street,  Birmingham,  for  "  Eureka  "  Artisan 

Gas  Cooking  Stove.  leicesteb,  1885. 

Wright,  J.,  &  Co.,  Broad  Street,  Birmingham,  For  Lump  Asbestos 

Open  Gbte  Fire.  leicesteb,  1885. 
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Adams,  B.,  7,  Great  Dover  Street,  S,E,,  for  Adjustable  Shoe,  and 

Begulating  Spring  Hinge  for  Swinging  Doors. 

CBOTDOlf,  1879. 

„  „        for  Fanlight  Openers  and  Casement  Fasteners. 

CBOTDOlf,  1879, 

for  the  Norton  Door  Spring  dublut,  1884, 

for  Adjustable  Pivot  for  Fanlights,      dublik,  1884. 
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for  '*  Victor  "  Spring  Hinge, 
for  Side  Gussets  for  Fanlights. 


LEIOSSTEB,  1885. 


LBI0E8TBB,  1885. 

Adams  &  Co.,  York,  for  Potts'  Edinburgh  Sewer  Trap. 

LEICESTEB,  1885. 

„  „      for  Improved  Shape  of  Trough  for  Water  Closets. 

LSICBSTXB,  1885. 
Allen,  Thomas,  St,  August  ine^s  Parade,  Bristol,  for  Metallic  Tubular 
Bedsteads  and  Invalid  Bedrests.  staffobb,  1878. 

Angell,  A.  T.,  London,  for  Air-tight  Man-hole  Door. 

NEWCASTLE,  1882.   QLABGOW,  1883. 

Antiseptic  Apparatus  Manufacturing  Co.  (Limited),  for  Bed  Cross 
Yellow  Fluid.  ioswcastle,  1882. 

Arden  Hill  &  Co.,  BirmingTiam,  for  Solid  Flame  Boiling  Stove. 

NEWCASTLE,  1882. 

for  Qus  Cooking  Stove,  lined  with  White  Tiles. 

DUBLIN,  1884. 
for  Lump  Asbestos  Open  Gus  Fire. 

LEICESTEB,  1885. 

Ashwell,  Frank,  Leicester,  for  Steam  Kettle  with  specially  arranged 
Tap  for  drawing  Boiling  Water.  Leicester,  1885. 

Baird,  W.,  Dublin,  for  Butler's  Sink,  lined  with  Block  Tin. 

DUBLIN,  1884. 
for  White  Enamelled  Fireclay  Sinks. 

DUBLIN,  1884. 
for  Batb,  with  Shower  Douche  and  Spray  Fittings 
combined.  dubun,  1884. 

for  Lavatory,  with  Shampooing  Apparatus. 

DUBLIN,  1884. 

for  Hydraulic  Bam.  dubun,  1884. 

for  Improved  Horizontal-Pull  Fittings  for  Baths 

and  lavatories.  dublin,  1884. 
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Baird,  Thompson  &  Co.,  Glasgow^  for  Watts's  Asphyxiator  for  Testing 
Drains  with  Smoke.  Dublin,  1884. 

Ball,  Aneell,  Spalding^  for  Fojding  Invalid  Bed.  CEOTDOif,  1879. 

Bartrum,  Harvey  &  Co.,  London^  for  Ventilatorium  Waterproof 
Gannents.  staffobd,  1878. 

Beard,  Dent  &  Hellyer,  21,  NetveastU   Street,    W.C.,  for  Artisan 

Closet.  caoTDOiT,  1879. 

„  „        for  Ventilating  Drain  Syphon. 

CBOTDOK,  1879. 

Bensdorp  &  Co.,  London,  for  Soluble  Dutch  Cocoa.        dfblin,  1884. 
Bethell,  T.  P.,  Liverpool,  for  the  "  Unique  "  Folding  Box. 

LEIOESTBB,  1885. 

Beveridge  &  Co.,  Glasgow,  for  Pickles  and  Sauces.       Glasgow,  1883. 

Billington  Bros.,  Liverpool,  for  Spring  Mattresses.       Glasgow,  1883. 

„  „         for  Portable  Bed,  with  Liverpool  Spring 

Mattress.  Dublin,  1884. 

Binnie,  J.,  Qartcosh,  Glasgow,  for  Salt-glassed  Eire-clay  Sewer  Pipes. 

GLASGOW,  1883. 
Binns  &  Armitage,  Derby,  for  Miller's  Pride  Oatmeal,  leicbsteb,  1885. 
Bird,  Peter  Hinckes,  1,  Norfolk  Square,  N.  W.,  for  Method  of  Cost- 
less Ventilation.       oboydon,  1879. 
„  „        for  Large  Legible  Spirit  Thermometer. 

BXETEB,  1880. 

Borough  Leather  Warehouse  Company,  London,  for  Crocodile  Hide 

Leather.  Glasgow,  1883. 

BourtreehiU   Coal   Co.,   Dreghorn,  Ayrshire,    for  Stoneware  Drain 

Pipes.  DTTBLDT,  1884. 

„  „  for  W  hite  Enamelled  Fireclay  Sinks. 

DUBLIN,  1884. 
for    White    Enamelled    Sinks    and 
Wash  Tubs.  lbiobstbb,  1885. 

for     White     Enamelled     Fireclay 
Laundry  Trough.     Dublin,  1884. 
„  „  for  White  Enamelled  Bricks. 

DUBLIN,  1884. 
Bowden,  William,  London,  for  Automatic  Chariot  for  Children. 

NEWCASTLE,  1882. 

„  „        for  Olive  Oil  Soap.  lbiobstbb,  1885. 

Boyd,  S.,  Dublin,  for  Soaps.  Dublin,  1884. 

„         „  for  Chemicals  used  in  Disinfection.     Dublin,  1884. 

Bradford,   T.,   &   Co.,   Salford,  for  Black  Diamond  Boot    &  Shoe 

Cleaning  Machine.  leicesteb,  1885. 

Bradbury  &  Co.,  Oldham,  for  Eevolving  Shuttle  for  Sewing  Machines. 

GLASGOW,  1883. 
Brady    &    Martin,    Newcastle-upon-Tyne,  for  Central  Tube  Water 

Mattress.  Newcastle,  1882. 

„  „  for  Instruments  used  by  Medical 

Officers  of  Health.  Newcastle,  1882. 

Braithwaite  &  Co.,  Leeds,  for  Syphon  for  Water  Closet  Cisterns. 

OBOYDON,  1879. 


«  « 


w  f» 


424 


ALPHABETICAL  LIST  OF  CERTIFICATES  AWARDED  AT  THE 

EXHIBITIONS. 


)f 

»> 

5» 

»1 

11 

11 

Adams,  B.,  7,  (Treaf  Dov^  Street,  S,E,,  for  Adjustable  Shoe,  and 

Begulating  Spring  Hinge  for  Swinging  Doors. 

CEOTDOlf,  1879. 

„  „        for  Fanlight  Openers  and  Casement  Easteners. 

CEOTDOK,  1879. 
for  the  Norton  Door  Spring  dublik,  1884. 

for  Adjustable  Pivot  for  Fanlights,      bublik,  1884. 
for  **  Victor  "  Spring  Hinge. 

LEIOESTEB,  1885. 

„  „        for  Side  Gussets  for  Fanlights. 

LEICEBTBB,  1885. 

Adams  &  Co.,  TorJc,  for  Potts'  Edinburgh  Sewer  Trap. 

LEICESTER,  1885. 

„  „      for  Improved  Shape  of  Trough  for  Water  Closets. 

LSICBSTEE,  1885. 
Allen,  Thomas,  St,  Augustine^s  Parade,  Bristol,  for  Metallic  Tubular 
Bedsteads  and  Invalid  Bedrests.  staffosd,  1878. 

Angell,  A.  T.,  London,  for  Air-tight  Man-hole  Door. 

NEWCASTLE,  1882.   GLASGOW,  1883. 

Antiseptic  Apparatus  Manufacturing  Co.  (Limited),  for  Bed  Cross 
Yellow  Fluid.  Newcastle,  1882. 

Arden  Hill  &  Co.,  Birmingham,  for  Solid  Flame  Boiling  Stove. 

NEWCASTLE,  1882. 

„  „  for  Gas  Cooking  Stove,  lined  with  White  Tiles. 

DUBLIN,  1884. 
„  „  for  Lump  Asbestos  Open  Qus  Fire. 

LEICESTEB,  1885. 

Ashwell,  Frank,  Leicester,  for  Steam  Kettle  with  specially  arranged 
Tap  for  drawing  Boiling  Water.  Leicester,  1885. 

Baird,  W.,  Dublin,  for  Butler's  Sink,  lined  with  Block  Tin. 

DUBLIN,  1884. 
„  „        for  White  Enamelled  Fireclay  Sinks. 

DUBLIN,  1884. 
„        for  Bath,  with  Shower  Douche  and  Spray  Fittings 
combined.  Dublin,  1884. 

„        for  Lavatory,  with  Shampooing  Apparatus. 

DUBLIN,  1884. 

for  Hydraulic  Eam.  dublin,  1884. 

„        for  Improved  Horizontal-Pull  Fittings  for  Baths 

and  lavatories.  dublin,  1884. 
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Baird,  Thompson  &  Co.,  Glasgow,  for  Watts's  Asphyxiator  for  Testing 
Drains  with  Smoke.  Dublin,  1884. 

Ball,  Ancell,  Spalding,  for  Fojding  Invalid  Bed.  obotdon,  1879. 

Bartrtun,   Harvey   &    Co.,   London^  for  Ventilatorium   Waterproof 
Qtirments.  stapfobd,  1878. 

Beard,  Dent  &  Hellyer,  21,  NewecuiU   Street,    W,0.,  for  Artisan 

Closet.  oaoTDON,  1879. 

„  „        for  Ventilating  Drain  Syphon. 

OBOTDOK,  1879. 

Bensdorp  &  Co.,  London,  for  Soluble  Dutch  Cocoa.        Dublin,  1884. 

Bethell,  T.  P.,  Liverpool,  for  the  "  Unique  *'  Folding  Box. 

LEICESTBB,  1885. 

Beveridge  &  Co.,  Glaegow,  for  Pickles  and  Sauces.       Glasgow,  1883. 

Billington  Bros.,  Liverpool,  for  Spring  Mattresses.       Glasgow,  1883. 
„  „         for  Portable  Bed,  with  Liverpool  Spring 

Mattress.  Dublin,  1884. 

Binnie,  J.,  Gartcosh,  Glasgow,  for  Salt-glazed  Eire-clay  Sewer  Pipes. 

GLASGOW,  1883. 

Binns  &  Armitage,  Derby,  for  Miller's  Pride  Oatmeal,  leigesteb,  1885. 
Bird,  Peter  Hinckes,  1,  Norfolk  Square,  N.  W,,  for  Method  of  Cost- 
less Ventilation.       cboydon,  1879. 
,,  „        for  Large  Legible  Spirit  Thermometer. 

EXBTEB,  1880. 

Borough  Leather  Warehouse  Company,  London,  for  Crocodile  Hide 

Leather.  Glasgow,  1883. 

BourtreehiU   Coal   Co.,   Dreghorn,  Ayrshire,    for  Stoneware  Drain 

Pipes.  DUBLIN,  1884. 

„  „  for  White  Enamelled  Fireclay  Sinks. 

DUBLIN,  1884. 
for    White    Enamelled    Sinks    and 
Wash  Tubs.  lbicbstbb,  1885. 

for     White     Enamelled     Fireclay 
Laundry  Trough.     Dublin,  1884. 
„  „  for  White  Enamelled  Bricks. 

DUBLIN,  1884. 
Bowden,  William,  landon,  for  Automatic  Chariot  for  Children. 

NEWCASTLE,  1882. 

„  „        for  Olive  Oil  Soap.  lbiobstbb,  1885. 

Boyd,  S.,  Dublin,  for  Soaps.  Dublin,  1884. 

„        „  for  Chemicals  used  in  Disinfection.     Dublin,  1884. 

Bradford,   T.,  &  Co.,  Salford,  for  Black  Diamond  Boot   &  Shoe 

Cleaning  Machine.  leigesteb,  1885. 

Bradbury  &  Co.,  Oldham,  for  Eevolving  Shuttle  for  Sewing  Machines. 

GLASGOW,  1883. 
Brady    &    Martin,    Newcastle-upon-Tyne,  for  Central  Tube  Water 

Mattress.  Newcastle,  1882. 

„  „  for  Listruments  used  by  Medical 

OfBcers  of  Health.  nbwoastle,  1882. 

Braithwaite  &  Co.,  Leeds,  for  Syphon  for  Water  Closet  Cisterns, 

OBOYDON,  1879. 
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Branksea  Island  Pottery  Companj,  limited,  PooUy  Dorset^  for  Ston^ 
ware  Pipes.  sxbxbb,  1880. 

Braj  &  Co.,  Btackman  Lane,  Leeds^  for.  Improved  Qua  Burners. 

OBOTDOK,  1879. 

British  and  Foreign  Mineral  Water  Company,  Gflasgowj  for  Potash, 
Soda  and  Selteer  Waters,  and  Lemonade. 

KBWCABTLE,  1882. 

British  Sanitary  Company,  OUugoWy  for  Self- Acting  Earth  Closet. 

EXKTEB,  1880. 
Broad  &  Co.,  Paddington,  for  White  G-lazed  Facing  Bricks. 

LEIOESTEB,  1885. 
„        „      for  White  Enamelled  Straight  and  Curved  Channels 
for  Inspection  Chamhers  to  Drains. 

LKOBBTXB,  1885. 

„        „      for  White  Enamelled  Fire-clay  Gullies. 

LBIGBBTBB,  1885. 

Brock,  W.,  &  Co.,  177,  F&re  Street,  Exeter,  for  Bed  Best  with  Move- 
able Arms.  BXETEB,  1880. 
„                    „           for  *'  Nonsuch "  Adjustable  Chuir. 

BXBTEB,  1880. 
Buchan,  W.  P.j  Olasffow,  for  Improved  Drain  Pipe,  with  Access  Cover. 

NBWCASTLB,  1882. 

„  „        for  Disconnecting  Drain  Trap. 

NBW0A8TLB,  1882.   GLASGOW,  1888. 

„  „        for  Grease  Trap  for  Eitchen  Sinks. 

GLASGOW,  1883. 

Burroughs,  Wellcome  &  Co.,  London,  for  Absorbent  Cotton  and 

Antiseptic  Sponges,     dublik,  1884. 
„  „  for  Kepler's  Extract  of  Malt  and  combi- 

nations of  it  with  Pepsine,  Choco- 
late, and  Cod  Liver  Oil. 

DUBLIN,  1884. 
Bussey  &  Co.,  Museum   Worlcf,  Peekham,  8.E,,  for  Patent  Spring 
Mattress.  cbotix>n,  1879. 

Cadle,  C,  Dublin,  for  Silicate  Cotton  Composition  for  covering  Steam 
Pipes.  nuBLQT,  1884. 

Oftlvert,  F.  C,  &  Co.,  Bradford,  for  Improved  Vaporiser  for  Disin- 
fecting, bzbtbb,  1880. 
„                „        for  507o  Carbolic    Dbinfecfcmg  Powder. 

GLASGOW,  1883. 

„  „        for  Carbolic  Soaps.  bublot,  1884. 

LEIGS8TKB,  1885. 

9,  f,        for  Soluble  Cresol.  bublin,  1884. 

„  „        for  Tooth  Soap.  leicbsteb,  1885. 

Candy  &  Co.,  Newton  Abbot,  for  Granite  Vitrified  Bricks  and  Pikving. 

bxbtkb,  1880. 
Capper,  Son  A  Co.,  London^  for  Brian  Jones's  Joint  for  connecting 

Closet  with  Soil-pipe.  KBWCASfTLB,  1882. 

Carron  Company,  Falkirk,  N.B.,  for  Oombmed  Close  Fire  and  Gas 

Cooking  Bange.  Glasgow,  1883. 
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Oarson,  W^  &  Sons,  Duhlini  for  their  exhibit  of  Triojcles. 

DXJBLnr,  1884. 
,,  „        for  Willesden  Waterproof  Paper  and  Canvas. 

DtTBUN,  1884. 
„  „        for  Tortoise  Slow  Combustion  Stoves. 

nuBLiN,  1884. 
Carter   &   Co.,    Old   Refinery^   Brigtoly    for  Preparations   of  Lime 
Juiee,  Aromatic  Ginger  Ale,  and  Quinine  Tonic. 

EXETEB,  1880. 

Chorlton  &  Dugdale,  MaTu^iegler,  for  "Sun-light  Stove.**  exetbb,  1880. 
„  „        for  "  Invalids' "  Adjustable  Bed. 

EXETEB,  1880. 
„        ,        „        for  "  Excelsior  "  Ship's  Berth. 

GLASGOW,  1883. 

„  „        for    Hospital    Bed,    fitted    with     Raising 

Appliances.  ditblik,  1884. 

„  y,        for  Pitch  Pine  Lath  Mattress. 

DUBLIN,  1884. 
f,  „        for  Hospital  Bed,  with  New  Spring  Mattress. 

DTTBLIN,  1884. 
Clarke,  £.,  &  Co.,  Battersea^  for  "  Optimus  "  Coffee  Extract. 

BTTBLnr,  1884.    leioesteb,  1885. 

Clarke,  F*  W.,  Portable  Gas  Apparatus  Company  (Limited),  Great 

Qtteen  Street j  TF.C,  for  Portable  Oas  Apparatus  for  Manu- 

fiustming  Gus  from  Gasoline.  CBOYDOir,  1879. 

Colnum  A  Glendenning,  Norwich^  for  School  Desks  with  Shifting 

Seats.  BTAiTOBJ),  1878. 

„  „        for  Automaton  Seat  for  Drapers. 

EXETEB,  1880. 

Coltanan,  T.,  Leicester ^  for  Conical  Knitting  Machine,  leioesteb  ,  1885. 

Compostella  Fire-Light  Company,  Fevu^ureh  Street^  E,C.,  for  Compo- 

stella  Fire  L^hts  for  Lighting  Fires.  btaffobd,  1878. 

OonstaBtanO)  T.  J.,  Fleet  Street^  E.C.^  for  Devonshire  Cooking  Bange. 

EXETEB,  1880. 
Cooper,  Hr  W.,  &  Co.,  London^  for  Glass  Bevolving  and  Sliding 
Yentilators.  Glasgow,  1883. 

Cordingley,  T.,  A  Sons,  Bradford,  fer  Granite  Concrete  Pavement. 

PTTBLnr,  1884. 
Craig,  J.  &  M.,  KUmamoek,  for  Buchss/s  Tmp.  exeteb,  1880. 

for  Maguire's  Cradle  Joint  for  Drain  Pipes. 

KEWOASTLE,  1882. 

for  Buchan's  Drain  Trap  and  Drain  Pipes, 
with  Access  Cover.  itewoastle,  1882. 

for  White  Enamelled  Fire-Clay  Sinks. 

BEWCABTLE,  1882.      GLASGOW,  1883. 

for  Stoneware  Disconnecting  Traps. 

GLASGOW,  1883. 

for  White  Enamelled  Bricks,   dublik,  1884. 
„        for  Buchan's  Disconnecting  Trap. 

nuBLUf,  1884. 
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Cregeen,  H.  S.,  BraniUj/,  for  Air  Inlet  Head  for  Dram  Ventilation. 

NEWCASTLE,  1882. 

Croft  Stone  Quarry  &  Brick  Co.,  Croftj  Leicestershire,  for  the  Croft 
Artificial  Stone  Paving.  leiobsteb,  1885. 

Dales,  J.  T.,  London,  for  Porpoise  Oil  Dubbin.  leiosstee,  1885. 

Davis,  Joseph  &  Co.,  London,  for  New  Oven  Pyrometer. 

NEWCASTLE,  1882. 

Dinning  &  Cooke,  NewcagUe-MponrTyne,  for  Cast  Iron  Channels  for 

Stable  Drainage.  Newcastle,  1882. 

„        for  George's  Calorigen.       Newcastle,  1882. 
for    Jennings's   Universal  Shampooing   Ap- 
paratus. NEWCASTLE,  1882. 

„        for  Grates,  Mantel-pieces,  and  Over-mantels. 

NEWCASTLE,  1882. 

Dockrell,  Thomas,  Sons  &  Co.,  Dublin,  for  Cheap  Artistic  Non- 
arsenical  Washable  Wall  Paper.  Dublin,  1884. 
Doulton  &  Co.,  Lambeth,  London,  for  Decorative  Tiles  for  Covering 

Walls  and  Floors,  cboydon,  1879. 

„  „        for  Disconnecting  Gully,  with  back  and  side 

Entrances  and  iron  grating. 

CBOTIX)N,  1879. 

„  „        for  Economical  Flush-Out  Closet. 

BZBTEE,  1880. 
„  „        for    Anti-Percussion    High  -  pressure     Bib 

Valves.  NEWCASTLE,  1882. 

for   Bath    Locking  Valves,    for   preventing 
waste  of  water.      Newcastle,  1882. 

DUBLIN,  1884. 
„        for  Latham's  Flap  Valve.     Newcastle,  1882. 
„        for  Joint  for  Drain-pipes.    Newcastle,  1882. 
„        for  Eeversible  Inlet  Gully,  with  Dished  Stone- 
ware Cover  and  Iron  Grating. 

NEW0A8TLB,  1882. 

„  „        for  "  lAmbeth "  Flush-out  Closet. 

NEWCASTLE,  1882.   GLASGOW,  1883. 

„        for  Tip-up  Lavatory  Basin.  Newcastle,  1882. 

„         for  "  Lambeth  "  Trough  Closet  with  Automatic 

Flush  Tank.  Glasgow,  1883. 

„        for  Silicon  Tread  for  Steps.     Glasgow,  1883. 

DUBLIN,  1884.     leicestkb^  1885. 
„        for  Glazed  Ware  Mantelpiece, with  Slow  Com- 
bustion Grate.  Dublin,  1884. 
„         for  Vacuum  Flushing  Cistern  for  Closet,  with 
Seat-action  Arrangement.      dubldt,  1884. 
for  cheap  Glazed  Stoneware  Sinks. 

DUBLIN,  1884. 
„  „        for '*  Lambeth "  Combination  WateiMsloset. 

DUBLIN,  1884. 

for  Enamelled   Ware    Open    Channels    for 

Manholes.  Dublin,  1884. 
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Doulton  &  Co.,  Lavfhbeihj  for  Manhole  for  Drains,  with  connections 

complete.  dtjblik,  1884. 

„  „        for  London-made  Stoneware  Pipes. 

DTTBLUr,  1884. 
„  „        for  Economical  Combination  Closet  in  two 

pieces.  lbiobsteb,  1885. 

Dublin  &  Wicklow  Manure  Co.,  for  Alum  Cake.  Dublin,  1884. 

Durand  Claye,  A.,  Paris ^  for  Drawings  and  Books  Belating  to  Dis- 
posal of  Sewage  in  Paris.  Glasgow,  1883. 

Edmunds,  J.,  Lcmdon^  for  Curiie  Powders.  Newcastle,  1882. 

Edwards,  J.  C,  Trefynanty  Ruabon^  for  Dean's  External  Drain  Traps, 
with  moveable  receptacle.  obotdon,  1879. 

Elliott,  Edminson  &  Olney,  Manchester,  for  Cold  Metal  Double 
Cone  Mechanical  Lead  Pipe  Joints.  leicesteb,  1 885. 

Ellis,  J.  J.,  EUistown  Collieries,  for  G-ordon's  Disconnecting  Trap. 

LEICESTEB,  1885. 

Ellison,  J.  E.,  Leeds,  for  "  Badiator  "  Ventilator,  with  Screw  Action. 

GLASGOW,  1883.   DUBLIN,  1884. 

Elvery,  J.  W.,  &  Co.,  DuUin,  for  the  Leander  Life  Belt. 

DUBLIN,  1884. 
„  „  for  Gentlemen's  Ventilated  Waterproof  Over- 

coats. DUBLIN,  1884. 

Evans  &  Co.,  Wrexham^  for  Zoedone.  (Patentee,  David  Johnson,  f.c.b.) 

CBOYDON,  1879. 
Pell,  J.,  &  Co.,  Wolverhampton,  for  Clark's  Anti-splash  Tip-up  Lava- 
tory Basin.  Newcastle,  1882, 
„                        „             for  Smith's  Cast  Lead  Syphon  Traps. 

NEWCASTLE,  1882. 

„  „  for  Water-taps.        Newcastle,  1882. 

Pergusson  &  Starkey,  Leicester,  for  "  Shanks's  "  Porcelain  Lavatory 

Pittings.  LEICESTEB,  1885. 

„  „  for  Shanks's  "Eureka"  Spray  and  Plunge  Bath. 

LEICESTEB,  1885. 

„  „  for  "  Unbreakable  "  Fire-clay  Lavatory  Basins 

for  Schools,  &c.  leicesteb,  1885. 

Finch  &  Co.,  181,  High  Holbom,  W,C.,  for  Large  Way  Waste  Plug, 

with  Protective  Cover.  cbotdon,  1879. 

Fleming,  W.,  Dublin,  for  the  Combination  Bedstead.  Dublin,  1884. 
Fletcher  Bros.,  Dublin,  for  Exhibit  of  Tricycles.  Dublin,  1884. 

Fletcher,  Thomas,  Warrington,  for  Washijig  Machine,  Heated  by 

Gas.  LEICESTEB,  1885. 

Forrest,  William,  NewcastU-upon-Tyne,  for  The  Albo-Carbon  Light. 

NEWCASTLE,  1882. 

Foster  &  Pearson,  Nottingham,  for  Morris's  Cast  Jtovl  Gulley,  with 
Moveable  Dip  Pipe.  leicesteb,  1885. 

Fry,  J.  S.,  <&  Sons,  Union  Street,  Bristol,  for  Cocoa  Extract  and  Pre- 
parations of  Chocolate.  exeteb,  1880. 

Giindy,  M.,  Liverpool,  for  Cotton  Machine  Belting.  Glasgow,  1883. 
„  „  for  Steil's  Fastener  for  Machine  Belting. 

GLASGOW,  1883. 
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Haresceugh,  B.  B.  &  Co.,  Beniinch  Street^  Leeds^  for  Excreta  Pail 
(oak)  with  Spring  Lid.    LBAMnrGTON,  1877.   *stapfobd,  1878. 

Harris,  Q-.  H.,  Bristol  Street,  Birmingham,  for  Economical  Cooking 
Eange.  lbamington,  1877.    *STArroBD,  1878. 

Hassall  <&  Singleton,  Birmingham,  for  Phoenix  Portable  Eange,  and  the 
Birmingham  Bange  with  Beducible  Fire  without  Gas. 

STAFFOKD,  1878. 

Hayward,  Tyler  &  Co.,  London,  for  Full-flush  Valveless  Closet. 

NSWOASTLB,  1882. 

Heap,  B.  B.,  Manchester,  for  Dry  Earth  or  Ashes  Closet. 

GLASGOW,  1883.   DUBLIN,  1884. 

Hilliard,  W.  B.,  &  Sons,  Glasgow,  for  Hospital  and   Sick  Boom 

Appliances.  Glasgow,  1883. 

Humber  &  Co.,  Nottingham,  for  their  Exhibit  of  Bicycles  and  Tricycles. 

LEICESTfiB,  1885. 

Hunt,  Nathan,  Bristol,  for  Auto-Pneumatic  Ventilation. 

EXETEB,  1880. 
Jeyes'  Sanitary  Compounds  Co.,  London,  for  Jeyes'  Perfect  Purifier. 

LEICISTEB,  1885. 

Johnson,  W.  F.,  Leicester,  for  Ornamental  Domestic  Appliances. 

LBICESTEB,  1885. 

Keith,  J.,  London  and  Edinburgh,  for  Challenge  Hot-water  Boiler. 

GLASGOW,  1883. 
Lascelles,  W.  H.,  BunhiU  Bow,  E.C.,  for  Concrete  Bath  in  one  piece, 

OHOYDON,  1879.    ♦bxeteb,  1880. 
Le  Grand  &  Sutcliffe,  BunhiU  Bow,  E.C,  for  Improvements  in  Well 
Sinking  Apparatus.        lbamington,  1877.     *ciioydon,  1879. 
Leggott,  W.  &  B.,  Bradford,  for  Opener  for  Fanlights  and  Sky- 
lights. LBICESTEB,  1885. 

Leoni,  S.,  &  Co.,  Strand,  for  Apparatus  for  Cooking  by  Gras. 

BTAPPOBD,  1878. 

Lyon,  J.  W.,  London,  for  Steam  Disinfector.  lbicbsteb,  1885. 

Mackey,  Mackey  &  Co.,  London,  for  Chemical  Substances  used  for 

Disinfection.  dxtbltn",  1884. 

Maguire  &  Son,  Dublin,  for  their  Exhibit  of  Sanitary  and  Domestic 

Appliances.  nuBLiir,  1884. 

„         „        Dublin,  for  Wilcocks'  Automatic  Flushing  Closet. 

DUBLIN,  1884. 

Maignen,  P.  A.,  20  &  23,  Great  Tower  Street,  E.G.,  for  Filtre  Bapide. 

CBOTDOiT,  1879.  ♦eibtbb,  1880.  *glabgow,  1883.  *dujblin,  1884. 

♦leicjestbb,  1885. 
Manloye,  Alliott,  Fryer  &  Co.,  Nottingham,  for  Fryer's  Destructor, 
Fryer's  Carbonizer,  and  Firman's  Dessicating  and  Bendering 
Apparatus.  itbwcastle,  1882. 

Mather  &  Armstrong,  NewcastU-^ponrTyne,  for  Siemens's  Begenerative 
'^\    Gus  Burner.  itewcastlb,  1882. 

Meyty,  H .  C,  New  York,  Sanitary  Engineer  of  New  York,  News- 
paper. GLASGOW,  1883. 
Moore„  J.,  Su  Jamei  Walk,  Glerkenwell,  E.G.,  for  Qlass  Louvre  Ven- 
tilators. EXSXBB,  1880. 
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Morris,  Little  &  Co.,  Doncaster,  for  Little's  Soluble  Phenjle. 

8TAF70SD,  1878. 

Morrison,  W.  B.,  Okugow,  for  Wedgwood  Ornamental  Tiles. 

GLASGOW,  1883. 
Moser,  L.,  SinUhampton^  for  Dry  Closet,  suitable  for  Ashes  or  Dis- 
infecting Powder.  exbteb,  1880. 
Moule's  Patent  Earth  Closet  Company,  ba^  Garrick  Street,  W.C.,  for 
Earth  Closets.                      staffobd,  ]  878.    *ceotix)n,  1879. 

♦lbioesteb,  1885. 
Musgrave  &  Co.,  Bdfasty  for  Slow  Combustion  Stoves. 

DUBLIN,  1884. 
Orr,  J.  B.,  &  Co.,  Charlton,  London,  for  Leadless  "  Charlton  White  " 
Paint  and  Dryers.  Glasgow,  1883. 

Parker,  J.,  Woodcock,  Oxford,  for  Dry  Earth  Closet,  lbamington,  1877. 
Pirn  Bros.,  Dublin,  for  their  Exhibit  of  Furniture.  DTiBLiif ,  1884. 

Pocock,  Bros.,  SoutkwarJc  Bridge  Road,  for  "  Universal "  Invalid 
Tubular  Water  and  Air  Bed.     Stafford,  1878. 

♦CBOTDON,  1879. 
Pritchett,,   G.  E.,  20,  Spring  Gardens,  S.  W,,  for  Economic  Hollow 
Flooring.  staffoed,  1878.     *CBOTDOif,  1879. 

Purdy,  W.,  Eastwood,  Notts.,  for  Miners'  Safety  lAmp. 

LBICESTEB,  1885. 

Bead,  Jefferson,  Birmingham,  for  Arcanum  Process  of  Silver  Plating 
Steel.  CBOYDON,  1879. 

Bichardson,  J.,  &  Co.,  Leicester,  for  their  Exhibit  of  Antiseptic  Pre- 
parations. LBICESTEB,  1885. 

Boberts,  C.  G.,  Haslemere,  Surrey,  for  Bain- water  Separator. 

NEWCASTLE,  1882.      *GLASGOW,  1883. 

Boss,  J.  A.  G.,  NewcastU^uponrTyne,  for  Silicate  Cotton  (Slag- wool). 

NEWCASTLE,  1882. 

Bothwell,  W.,  Bolton,  for  Flat  Web  Knitting  Machine,  and  Both- 
well  Knitting  Machines.  Dublin,  1884. 

Sanitary  Appliance  Company,  Salford,  for  Portable  Cinder  Sifting 
Ash  Closet,  with  Soil  Pail,  staffobd,  1878.    *cbotdon,  1879. 

♦leicbsteb,  1885. 

Sanitary  &  Economic  Supply  Association,  Gloucester,  for  Dr.  Bond's 
Euthermic  Gas  Stove.  exeteb,  1880. 

Sanitary  &  Highway  Appliance  Co.,  SheffiM,  for  Boberts's  Street 
Orderly  Bin.  leicesteb,  1885. 

Sanitary  &  Highway  Appliance  Co.,  Sheffield,  for  Boberts's  Sand- 
distributor  for  2-horse  Tram-track.  leicesteb,  1885. 

Sanitas  Company  (Limited),  London,  for  Sanitas  Oil.  Newcastle,  1882. 

Scottish  Asbestos  Co.,  G^Zcwy/cm;,  for  Scottish  Asbestos.  Glasgow,  1883. 

Shanks  &  Co.,  Barrhead,  N.B.,  for  Siphon-action  Water  Waste  Pre- 
venter. DTTBLIN,  1884. 

Shaw,  A.,  &  Son,  Glasgow,  for  "  Sine  qu&  non  ^  Open  and  Close  Fire 
Bange.  Glasgow,  1883. 

Silicate  Paint  Company,  Cannon  Street,  E,C.,  for  Griffiths'  White, 
and  for  their  preparations  of  Silicate  Paint,  Enamel  Paint, 
and  Petrifying  Liquids.  staffobd,  1878. 
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Haresceugh,  B.  B.  &  Co.,  Bmtinek  Street^  Leeds,  for  Excreta  Pail 
(oak)  with  Spring  Lid.    LBAHnreroK,  1877.  *sTArP0BD,  1878. 

Harris,  G.  H,,  Bristol  Street,  BirmingTiam,  for  Economical  Cooking 
Eange.  IjEamisqtos,  1877,    *8Taffobd,  1878. 

Hassall  &  Singleton,  Birmingham,  for  Phoenix  Portable  Eange,  and  the 
Birmingham  Bange  with  Beducible  Fire  without  Gas. 

STAFFOBB,  1878. 

Hayward,  Tyler  <&  Co.,  London,  for  Full-flush  Valueless  Closet. 

ITEWCASTLE,  1882. 

Heap,  E.  E.,  Manchester,  for  Dry  Earth  or  Ashes  Closet. 

GLASGOW,  1883.      DUBLrKT,  1884. 

Hilliard,  W.  B.,  &  Sons,  Glasgow,  for  Hospital  and   Sick  Eoom 

Appliances.  Glasgow,  1883. 

Humber  &  Co.,  Nottingham,  for  their  Exhibit  of  Bicycles  and  Tricycles. 

LEICESTfiB,  1885. 

Hunt,  Nathan,  Bristol,  for  Auto-Pneumatic  Ventilation. 

EXBTEB,  1880. 
Jeyes'  Sanitary  Compounds  Co.,  London,  for  Jeyes'  Perfect  Purifier. 

LEICESTER,  1885. 

Johnson,  W.  F.,  Leicester,  for  Ornamental  Domestic  Appliances. 

LEICESTER,  1885. 

Keith,  J.,  London  and  Edinburgh,  for  Challenge  Hot-wat<er  Boiler. 

GLASGOW,  1883. 
Lascelles,  W.  H.,  BunhiU  Bow,  E.C.,  for  Concrete  Bath  in  one  piece. 

OHOTDOIT,  1879.      *BXETBR,  1880. 

Le  Grand  &  Sutcliffe,  BunhiU  Bow,  B.C.,  for  Improvements  in  Well 
Sinking  Apparatus.        lbamingtoit,  1877.     *croydok,  1879. 

Leggott,  W.  &  E.,  Bradford,  for  Opener  for  Fanlights  and  Sky- 
lights. LEICESTER,  1885. 

Leoni,  S.,  &  Co.,  Strand,  for  Apparatus  for  Cooking  by  Gtis. 

STAFFORD,  1878. 

Lyon,  J.  W.,  London,  for  Steam  Disinfector.  Leicester,  1885. 

Mackey,  Mackey  &  Co.,  London,  for  Chemical  Substances  used  for 

Disinfection.  dijblin,  1884. 

Maguire  &  Son,  Dublin,  for  their  Exhibit  of  Sanitary  and  Domestic 

Appliances.  Dublin,  1884. 

„        „        Dublin,  for  Wilcocks'  Automatic  Flushing  Closet. 

DtTBLIlf,  1884. 
Maignen,  P.  A.,  20  &  23,  Great  Tower  Street,  B.C.,  for  Filtre  Eapide. 

CROYDON,  1879.  *EXBTER,1880.  *GLASGOW,  1883.  *DUBLIN,  1884. 

♦LEICESTER,  1886. 

Manloye,  Alliott,  Fryer  &  Co.,  Nottingham,  for  Fryer's  Destructor, 
Fryer's  Carbonizer,  and  Firman's  Dessicating  and  Eendering 
Apparatus.  Newcastle,  1882. 

Mather  &  Armstrong,  Neufcastle^pon-Tyne,  for  Siemens's  Eegenerative 
--     Gus  Burner.  Newcastle,  1882. 

Meyer,  H .  C,  New  York,  Sanitary  Engineer  of  New  York,  News- 
paper. GLASGOW,  1883. 

MoorCf  J.,  St.  Jamei  WaUc,  Clerkenwell,  E,C,^  for  Qlass  Louvre  Ven- 
tilators. TmerpiBir  1880. 
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Morris,  Little  &  Co.,  Ihneaster,  for  little's  Soluble  Phenyle. 

STAITOBJ),  1878. 

Morrison,  W.  B.,  Glasgow^  for  Wedgwood  Ornamental  Tiles. 

GLASGOW,  1883. 
Moser,  L.,  Sovihampton^  for  Dry  Closet,  suitable  for  Ashes  or  Dis- 
infecting Powder.  exeteb,  1880. 
Moule's  Patent  Earth  Closet  Company,  ba^  QarricJc  Street^  W.C,  for 
Earth  Closets.                      stappoed,  ]878.    *cbotix)it,  1879. 

♦lbicestbb,  1885. 
Musgrave  &  Co.,  Bdfast,  for  Slow  Combustion  Stoves. 

DUBLIK,  1884. 

Orr,  J.  B.,  &  Co.,  Charltouy  London,  for  Leadless  "  Charlton  White  " 
Paint  and  Dryers.  Glasgow,  1883. 

Parker,  J.,  Woodstock,  Oxford,  for  Dry  Earth  Closet,  lbamington,  1877. 

Pirn  Bros.,  Dublin,  for  their  Exhibit  of  Furniture.  Dublin,  1884. 

Pocock,  Bros.,  Souihwark  Bridge  Road,  for  "  Universal "  Invalid 
Tubular  Water  and  Air  Bed.    btafpord,  1878. 

♦CBOYDON,  1879. 
Pritchett,,   G.  E.,  20,  Spring  Gardens,  8,  W,,  for  Economic  Hollow 
Flooring.  staffobd,  1878.    *CBOTDOif,  1879. 

Purdy,  W.,  Eastwood,  Notts.,  for  Miners'  Safety  lAmp. 

LBICESTEB,  1885. 

Bead,  Jefferson,  Birmingham,  for  Arcanum  Process  of  Silver  Plating 
Steel.  CBOTDON,  1879. 

Bichardson,  J.,  &  Co.,  Leicester,  for  their  Exhibit  of  Antiseptic  Pre- 
parations. LBICESTEB,  1885. 

Boberts,  C.  G.,  Haslemere,  Surrey,  for  Bain-water  Separator. 

inswoASTLE,  1882.    *glasqow,  1883. 

Boss,  J.  A.  G.,  Newcastle-upon-Tyne,  for  Silicate  Cotton  (Slag-wool). 

NEWCASTLE,  1882. 

Bothwell,  W.,  Bolton,  for  Flat  Web  Knitting  Machine,  and  Both- 
well  Knitting  Machines.  Dublin,  1884. 

Sanitary  Appliance  Company,  Salford,  for  Portable  Cinder  Sifting 
Ash  Closet,  with  Soil  Pail,  stapfoed,  1878.    *cbotdon,  1879. 

♦LEICESTER,  1885. 

Sanitary  &  Economic  Supply  Association,  Gloucester,  for  Dr.  Bond's 
Euthermic  Gas  Stove.  exeteb,  1880. 

Sanitary  &  Highway  Appliance  Co.,  Sheffield,  for  Boberts's  Street 
Orderly  Bin.  leicbstbb,  1885. 

Sanitary  &  Highway  Appliance  Co.,  Sheffield,  for  Boberts's  Sand- 
distributor  for  2-horse  Tram-track.  Leicester,  1885. 

Sanitas  Company  (Limited),  London,  for  Sanitas  Oil.  Newcastle,  1882. 

Scottish  Asbestos  Co.,  G^Zcwj/om;,  for  Scottish  Asbestos.  Glasgow,  1883. 

Shanks  &  Co.,  Barrhead,  N.B,,  for  Siphon-action  Water  Waste  Pre- 
venter. DUBLIN,  1884. 

Shaw,  A.,  &  Son,  Glasgow,  for  "  Sine  qu&  non  "  Open  and  Close  Fire 
Bange.  Glasgow,  1883. 

Silicate  Paint  Company,  Cannon  Street,  E.G.,  for  Griffiths'  White, 
and  for  their  preparations  of  Silicate  Paint,  Enamel  Paint, 
and  Petrifying  Liquids.  staitobd,  1878. 


434  ALFHABBTIOAL  LIST  OF  CBBTITIOATES. 

Pritchett,  E.  O.,  for  Improvements  in  Thermometrical  and  Barome- 
trical Instruments.  bzbtbb,  1880. 

Bansome,  8.  E.,  &  Co.,  10,  Essea  Street,  W.O.,  for  "  Milwaukee  ** 
Glass  Lantern  or  Hurricane  Lantern.  cbotdon,  1879. 

Bimington  Bros.  &  Co.,  NewcasiU'^uponrTyne,  for  Dean's  Gully  Trap. 

HEWCASTLB,  1882. 

„  „      for  Enamelled  Fire  Clay  Bath,    nbwoastle,  1882. 

Boss,  W.,  Olatgow,  for  Improved  Paragon  Valve.        Glasgow,  1883. 

Buffard  &  Co.,  Fire-Clay  Works,  Stourhridge,  for  Porcelain  Baths, 

moulded  and  glazed  in  one  piece.  staffobd,  1878. 

Salmon,  Barnes  <fe  Co.,  VlversUm,  for  Bevolving  Shutters  with  Balance 

Weight  Motion.  sxstbb,  1880. 

Sanitary  &  Highway  Appliance  Co.,  Sheffield,  for  Boberts's  Asphalte 

Cauldron.  lbigestsb,  1885. 

Scott,  A.  &  B.,  Glasgow,  for  Midlothian  Oat-flour.      Glasgow,  1883. 

Scott,  F.  B.,  &  Co.,  Dublin,  for  Solid  Oak  Parquet  Flooring. 

BUBLur,  1884. 

„  for  exhibit  of  Furniture.'  bublik,  1884. 

Selig,  Sonnenthal  &  Co.  (Limited),  Lambeth  ffiU,  Queen  Victoria  Street, 

B.C.,  for  Safety  Belt  Shippers.  cbotdoh,  1879. 

Shanks  &  Co.,  Glasgow,  for  Cast  Iron  Bath,    glajsgow,  1883. 

BUBLDr,  1884. 
for  Porcelain  Lavatories,  with  moveable  caps  for  access  to 
fittings.  GLASGOW,  1883.    Dublin,  1884. 

for  *' Eureka"  Spray  and  Plunge  Bath. 

GLASGOW,  1883. 
Sharman,  T.,  Leicester,  for  Heating  Apparatus  for  Small  Greenhouses. 

LSIGESTBB,  1885. 

Sharp,  C.  H.,  &  Co.,  High  Holbom,  E.C,  for  Ornamental  Inlet  Ven- 
tilators. SZBTBB,  1880. 

Sharp,  Jones  &  Co.,  Bourne  VaUey  Pottery,  Poole,  Dorset,  for  Bock 
Concrete  Tubes.  cboybok,  1879. 

Shone,  Isaac,  Wrexham,  for  Pneumatic  Liquid  Ejector. 

STATFOBB,  1878. 

Short,  Patrick,  Dvhlin,  for  the  Bhinoceros  Hide  "  S  "  Boot. 

DXTBLnr,  1884. 
Silicated  Carbon  Filter  Company,  Battersea,  for  Silicated  Carbon 

Double  Chambered  Table  Filters. 

BXETEB,  1880. 

„  „  for    Silicated  Carbon    Filtering 

Material.      mswcASTLB,  1882. 
Sinclair,  J.,  104,  LeadenJiall  Street,  E.G.,  for  Chemical  Fire  Extermi- 
nator. CEOTDON,  1879. 
Skinner,  G.  H.,  13,  North  Street,  Exeter,  for  Selteer,  Soda  and  Potash 
Waters,  and  Orange  Quinine  Tonic.  sxeteb,  1880. 
Smith,  E.,  &  Co.,  Coalville,  for  Bed  Building  Bricks,  leiobsteb,  1885. 
„                    „         for  Photographic  Embossed  and  Licised 

Tiles.  LBICB8TBB,  1885. 

Smith,  Elder  &  Co.,  London,  for  Sanitary  Publications. 

l^EWCASTLB,  1882.      GLASGOW,  1883.     DXTBLIir,  1884. 
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Smith,  James,  Liverpool^  for  Open  Ghrate  for  consuming  Smoke. 

KEWOASTLE,  1882. 

Smith,  J.,  &  Sons,  Wolverhampton^  for  Closed  Sectional  Sanitary 
Van.  LEiGBSTBS,  1885. 

Snell,  H.  Saxon,  Southampton  Buffdings^  for  Thermhjdric  Ventilating 
Hot-Water  Open  Fire  Ghrate.  STAiroan,  1878. 

Staynes  &  Sons,  Leicetter^  for  Boot  and  Shoe  Uppers. 

LBIGB8TEB,  1885. 

Stephan,  J.  A.,  Woreegter^  for  Carbonised  Iron  Stone  Mound  Filter 

for  Water.  sxbteb,  1880. 

Stephenson  &  Travis,  Liverpool^  for  Stypium  Absorbent  Antiseptic 

Surgical  Dressings.  dublik,  1884. 

Stewart,  J.,  Sen.,  Glasgow^  for  Disconnecting  Chamber  for  House 

Drains,  with  open  Stoneware  Channels.  Glasgow,  1883. 

Stidder  &  Co.,  50,  Southwaric  Bridge  Boad,  S,E.^  for  Swivel,  Lock 

Plug,  and  Overflow  for  Sink.  cbotdon,  1879. 

Stiff,  James,  &  Sons,  Lambeth,  London,  for  Weaver's  Ventilating  Sewer 

Air  Trap.  staffobb,  1878.    leicesteb,  1885. 

„  „  „        for  their  Exhibit  of  Architectund  Terra 

Cotta.  LBICESTEB,  1885. 

Straker  &  Love,  Neweaetle^ponrTyne,  for  Large  Eire-clay  Drain-pipes. 

KEWCASTLE,  1882. 

Stretton,  S.,  Kidderminster,  for  Folding  Bier  and  Car  for  Simplifying 
Funerals.  cjbotdon,  1879. 

Taylor  &  Co.,  Driffield  ^  Londtm,  for  ''  Simplex  "  Desk  with  Adjust- 
able Foot  Board.  lkicestbb,  1885. 

Thomasson  &  Key,  Worcester,  for  Cup  Grating  for  Sinks. 

NEWCASTLB,  1882. 

Thorn  &  Co.,  Stafford,  for  Artificial  Stone  Filters,  for  Cleansing  Bain 
Water  for  Domestic  Use^  stapfobd,  1878. 

Thombum,  William,  Borough  Bridge,  for  Tubular  Calorifer  for  Green- 
houses. ITBWOASTLB,  1882. 

Torrance,  W.  H.,  Edinburgh,  for  Busks,  Shortbread,  and  Oatcakes. 

LEICESTBB,  1885. 

Townsend  A  Co.,  NewetisiU^ponrTyne,  for  China  Cups  and  other 
Vessels  for  Livalid  use.  ioswoastlb,  1882. 

Trott,  H.,  Battersea,  for  Bib  Valves  for  Hot  and  Cold  Water. 

LEICESTEB,  1885. 

Twyford,  T.,  HavZey,  for  Lavatory  Basins.  Dublin,  1884. 

„  „        for  Slop  Sinks.  nuBLiiir,  1884. 

„  „        India-Kubber   Connection    for    Joining   Lead 

and  Earthenware  Pipes.  Dublin,  1884. 

Tylor,  J.,  &  Sons,  2,  NewgaU  Street^  E^C,  for  "  Clear  Way"  Eegulator 

Valve  Water  Closet,  without  overflow  communicating 
with  Valve  Box.  exetbb,  1880. 

„    for  Lnproved  Enamelled  Iron  Slop  Sink,  with  Begu- 
lator  Supply  Valve.  bxbtbb,  1880. 

for  Improved  Full-Way  Stop  Valve,     exbteb,  1880. 
„    for  "Waste  Not "  Begulator  Valve,      bibteb,  1880. 

KBWCASTLB,  1882. 
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Tjlor,  J.,  A  Sons,  for  Hospital  fiftop  Sink,  with  Waste-not  Begulator 

Valve.  incwoASTLE,  1882. 

„  „    for  Bath  Locking  Valves  for  preventing  waste  of 

water.  kbwcastlb,  1882. 

„  „    for  Flushing-rim  lavatory  Basin,  with  Quick  Waste. 

KBWCASTLB,  1882. 

„  „    for  Flush-out  TJrinal  Basm.  kbwcastlb,  1882. 

for  Joint  for  Lead  Pipes.  kbwcastlb,  1882. 

„    for  Water-closets.  kbwcastlb,  1882. 

Tyrrell,  Brooke,  Dublin^  for  exhibit  of  Furs.  dtiblik,  1884. 

Vernon's  Patent  China  and  Glass  Company,  London^  for  Noiseless 

Ware.  Glasgow,  1883. 

Vipan  &  Headly,  L&icetter,  for  Heavy  Steel  Bailway  Chum,  with 

Malleable  Top  and  Dust-proof  Lid. 

LBICESTBB,  1885. 

„  „      for  Danish  Cream  Separator.  lbicbsteb,  1885. 

Walker,  Tumbull  &  Co.,  Falkirhj  for  Simplex  Cooking  Bange. 

GLASGOW,  1883. 
Waller,  Thomas,  47,  I^sk  Street  BOl,  E.O.,  for  Cooking  Stove  with 
Warm-Air  Chamber.  ceotdok,  1879. 

Walton,  F.,  &  Co.,  L<md(m,  for  "Lincrusta  Walton.** 

GLASGOW,  1883. 

Warner,  J.,  A  Sons,  Xoticbm,  for  Lever  Nut  for  Boiler  Cock. 

LBICB8TBB,  1885. 

Watson,  Hemy  &  Son,  NeweoBtU^wponrTyne^  for  "  National "  Water- 
closet.  KBWCASTLB,  1882. 

„  „    for  Waste-preventing  Flushing  Syphon. 

KBWCASTLB,  1882. 

„  „    for  "  Crown "  Cottage  WateiHjloset. 

KBWCASTLB,  1882. 

Webb,  A.,  2)u5Zm,  for  the ''  Natural "  Boot  for  Ladies. 

nuBLnr,  1884. 
Webster  &  Co.,  Nottingham^  for  Webster's  Photometer. 

CBOTDOK,  1879. 
Wenham  &  Co.,  Church  Street^  Croydon,    for  Boyle's  Mica-Valved 
Outlet  Ventilator.  cbotdok,  1879. 

Wheeler,  J.,  Ilfracombe,  for  "Pixene."    Glasgow,  1883. 

nuBLiK,  1884. 
White,  William,  Abergavenny,  for  Hygeian  Bock  Building  Composi- 
tion. KBWCASTLB,  1882. 

Whitwick  Colliery  Co.,  CoalviUe,  Leicester,  for  their  Exhibit  of  Term 

Cotta.  LBICBSTBB,  1885. 

„  „  for  Bed  Building  Bricks.        lbicbsteb,  1885. 

Wilby,  W.,  Dublin,  for  Chain  Belting  for  Machinery,   dublik,  1884. 
Willcock  &  Co.,  Burmantofts,  Leeds,  for  Fire-Clay  Sanitary  Sinks 
.  and  Water  Troughs.  obotdok,  1879. 

Willey  &  Co.,  Exeter,  for  Gaseliers  and  Gas  Brackets,     exbtek,  1880. 
Wippell  Bros.  &  Bow,  231,  High  Street,  Exeter,  for  Bansome's  Arti- 
ficial Stone  Air  Brick.  bxbtbb,  1880. 
„      for   Conservatory  Boiler,    with  Hot- Water 
Pipe.  BXBTBB,  1880. 
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Wippell  Bros.  &  Bow,  for  Cottage  Bange.  exbteb,  1880. 

„  „      for  Chappuis'  Daylight  Beflector. 

EZETEB,  1880. 

„  „      for  remb/s  "Paragon"  Camp  Furniture. 

EXETSB,  1880. 

^i  n      for  Improved  HouseHudd's  Box  with  Sifter. 

EXSTEB,  1880. 

Woodhouse  A  BaWBon,  Ldndahj  for  theuf  Magnetic  Cut  Out  for 
Electric  Lighting.  lsioesteb,  1885. 

Wortley  Fire  Clay  Co.,  Leeds,  for  White  Enamelled  Straight  and 
Curved  Cbannek,  and  Channel  Junctions  for  Inspection 
Chambers  to  Brains.  leioesteb,  1885. 

Wragg,  T.,  &  Sons,  Burtonron-Trent,  for  Gordon's  Junction  Blocks, 

for  Lamp-holes  and  Inlets  to  Sewers. 

LBI0B8T£B,  1885. 

„  It        for  G-ordon's  Disconnecting  Trap* 

LBIGBBTBB,  1885. 

„  „        for  Mawbe/s  Joint  for  Stoneware  Pipes. 

LEICSSTEB,  1885. 

Wright,  A.,  London,  for  Sanitaiy  Night  Lights.         leiobstbb,  1885. 
Wright,  Bros.,  Leicester,  for  Gordon's  Ventilating  Manhole  Covers 

for  Sewers,  with  Annular  Dirt  Box. 

LEIGESTEB,  1885. 

„        „      for  Gordon's  Iron  Ventilating  Cover  for  Disconnecting 

Trap.  LBiOESTBB,  1885. 

Wright  &  Stevens,  for  Syphon  Flushing  Cistern,      kbwoastls,  1882. 
Wright,  John  &  Co.,  Birmingham,  for  **  Cosey  "  Portable  Open  Ghus 

Fire,  with  Platinum  Wire  and  Asbestos  Packing. 

NEWGASTLB,  1882. 

„  ,,  for  Ventilating  open  Gcba  Fire.      DUBLiir,  1884. 

„  s,  ior  Large  Ghis  Cooking  Stove  with  Boiler. 

LBICBSTBB,  1885. 
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ADDRESSES  AND  PAPERS  READ  BEFORE  THE  INSTITUTE  AT 
THE  CONGRESS  L  OTHER  MEETINGS  DURING  1885. 


PBOFE880B  F.  S.  B.  F.    sx   Chaithont,  icj>.,  f.b.8.     President's 

Address  to  the  Congress.         Lbiobsteb,  1885. 
Abthttb  Bansokb,  M.A., 

M  J).,  L.S.A.,  V.B.S.         Address  to  Section    I.    Lbigbstbb,  1885. 
Pbboiyal  Gk)Bi)ON  Smith, 

F.B.I.B.A.  „  „        n.    Lbicestbb,  1885. 

William  Mabobt,  m.]>., 
f.b.mbt.soc.,f.o.8.,f.b.b.        „  „       III.    Lbioesteb,  1885. 


Amobll,  Lbwib,  M.INST.C.B.    Impediments  to  Sanitary  Progress. 

Lbiobstbb,  1885. 
Buck,  W.  E.,  m.d.    Infantile  Diarrhoea.  Lbicbsteb,  1885. 

Buckley,  J.  H.,  Ambulance  Work.  Lbigbstbb,  1885. 

Cabpbntbb,  Alfbbd,  M.D.,  Mjucp.,  C.S.S.CAMB.    CAddreu), 

Awnnal  Meeting,  1885. 
Cassal,  Chablbs  E.,  p.c.s.,  f.i.c.  Hygienic  Analysis.  Lbigbstbb,  1885. 
CoLBS,  W.  R.  E.    Smoke  Abatement.  Lbigbstbb,  1885. 

Ck>BFiBLD,  Pbof.  W.  H.,  MJL.,  M.D.    The  Water  Supply  of  Ancient  Boman 

Cities.  (Address),    Anniversary  Meeting,  July,  1885. 

Db  Vibsca,  Ck>UNTBSs.   Sanitary  House  Management         Lbigbstbb,  1885. 
Galton,  Captain  Douglas,  bjb.,  as.,  fjijb.     Prevention  is  better  than 

Cure.    Address  to  the  Working  Classes.  Lbigbstbb,  1885. 

GoBDON, J., ic.iNST.cje.    Drainage otContinental Towns.     Lbigbstbb,  1885. 
Habt,  Ebnbst.    The  Essentials  of  Local  Government  Reform.  Lecture  to  the 

Congress.  Lbigbstbb,  1885. 

Lawbbncb,  Rev.  F.    The  Danger  to  Health  arising  from  Burial  in  Imperish- 
able Coffins.  Lbigbstbb,  1885. 
LriB,  F.  Maxwell,  f.cs.    The  use  of  Sodium  Aluminate  for  Softening  and 

Purifying  Sewage  and  Waste  Water  from  Factories.  Lbigbstbb,  1885. 
Paul,  John  D.,  f.o.s.    The  Valley  of  the  Soar.  Lbigbstbb,  1885. 

Pbinolb,  R.,  m.d.     Vaccination  venus  Isolation  as  a  preventive  of  out> 

breaks  of  Small-pox.  Lbigbstbb,  1885. 

Robins,  E.  C,  f.s.a.,  F.B.i.Bji.     Ventilation  of  Chemical  Laboratories  and 

Science  Schools  generally.  Lbigbstbb,  1885. 

Scott,  F.    Sanitary  Reform  and  Voluntary  Effort  Leicestbb,  1885. 

Scott,  F.    Plumbing  and  Plumbers'  Work.  Lbicestbb,  1885. 

Snbll,  H.  Saxon,  f.b.i3jl.    Circular  Hospital  Wards.       Lbigbstbb,  1885. 
Undbbwood,  John.    History  of  Sewerage  and  Sewage  Treatment,  Leicester. 

Lbicestbb,  1885. 
Wbdctakbb,  W.,  bjl.,  F.o.a    On  a  recent  Legal  Decision  of  importance  in 

connection  with  water  supply  from  wells.  Lbigbstbb,  1885. 
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LIST  OF  DONATIONS. 


DONATIONS  TO  UBRAET  DURING  1885, 


TITLB. 

Aberdeen  Boyal  Infirmary,  Beporfc  on. 

American    Public    Health    Association, 
Thirteenth  Annual  Beport. 

AnatraUan   Health   Society,  Ninth   and 
Tenth  Annual  Beport,  1884. 

Oorfield,    Prof.    W.    H.,   KA.,    M.D., 

Dwelling  Houses,  their  Sanitary  Con- 
struction and  Arrangement. 

Oorfield,    Prof.    W.    H.,    M.A.,    ILD., 

La  Science  Ennemie  de  la  Maladie. 

Guttfi,  W.  Henry,  M.D.,  Injurious  Effects 
of  Close  Confinement  and  Overwork. 

Boyle,  Patrick,  O.E.,  Paper  Making  in 
India. 

Eaton,  J.,  M.D.,  Bemarks  on  Hospitals. 

Bngineers,   Society   of,  GTransactions  for 
1884. 

Ferritoe,  M.  le  Dr.  P.,  Bapport  sur  les 
Visites  Sanitaires  Institutees  par  le  Con- 
seil  Administratif  de  la  Villa  de  G^n^ve. 

Health  Exhibition,  Guide  to  the  Sanitary 
and  Insanitary  Houses  in. 

Hospital  Association,  First  Annual  Beport 
of  the. 

Hospital  Association,  Journal  of. 

Inebriety,  Society  for  the  Study  and  Cure 
of.  Proceedings. 

Inebriates,  Beport  of  the  Homes  for. 
Italie,  Les  Institutions  Sanitaires  en. 

Jackson,  W.,  Leicester  Castle,  Eirby 
Muzloe  Casttei  Trinity  Hospital. 


PBBBBNTTBD  BT 

W.  J.  Simpson,  MJ). 
Ibtikg  a.  Watson. 

aubtbauan      health 
Society. 

p&of.  w.  h.  cobfisld, 
M.A.,  M.D. 

Pbof.  W.  H.  Cobfibld, 
M.A.,  M.D. 

AUSTBALIAN        HeALTH 

Society. 
Patbick  Doyle. 

J.  Eaton,  M.D. 
Society  of  Enoineebs. 

M.  LE  De.  F.  FEBBliBE. 


Pubchabed. 

The  Hospitals'  Associ- 
ation. 

J.  L.  Cliffobd  Smith. 

SooiSTY  fob  the  Study 
AND  Cube  of  Ine- 
bbiety. 

H.  E.  Lewis. 

SOODBTA     ItALIANA 
IXIOlilNB. 

W*  Jaokson. 


440 


BONATIOKB  TO   LIBBABT. 


TAjrCBMXNT  OY  MbDI- 
OAL  SOIENCB IH  JaFAK. 


Jerram,  0.  B.,  Third  Inaugural  Address    O.  B.  Jxbbam. 
to  the  Assodatioii  of  Public  Sanitary 
Inspectors. 

Kramer,  Folkert  V^  Die  Badikalheilung    Authob. 
der  Diphtheritis  ohne  Nachkrankheiten 
im  Eindesalter. 

Lambeth,  Beport  of  the  Medical  Officer    J.  Baxteb. 
of  Health  of  the  Parish  of. 

Lincoln,  Beport  of  the  Medical  Officer    G.  Habbison,  M.D. 
respecting  the  Water  Supply  of  the  City 
of. 

Magnire^  W.  E.,  Plumbing.  W.  B.  Maotjibb. 

Medical  Officers  of  Health,  Transactionfl    Shiblbx  F.  MimFHT. 
of  the  Society  of. 

Medical  Science  in  Japan,  Supplement  to    Sooisrr   fob  thb  A]>- 
the  Transactions  of  the  Society  for  the 
advancement  of. 

Merryweather,  J.  0.,  Eire  Protection  of    J.  0.  Mbbbtwbathbb. 

Mansions. 

Metropolitan  Board  of  Works,  Beport  of,    J.  Baxteb. 
for  1884. 

Metropolitan  Sewage  Dischaim,  Minutes  Pbof.  F.  be  OsATncoirr, 
of  Evidence  before  the  Boyal  Commission.        M.D.,  F.B.S. 

Metropolitan  Sewage  Discharge,  Second    Pbof.  F.  de  Chaumokt, 
and  Final  Beport  of  the  Commissioners        M.D.,  F.BJ3. 
on. 

New  Hampahire  State  Board  of  Health  State  Boabp  of  Hbaijth. 
Beports,  1883. 

National  Board  of  Health,  Annual  Beport,    Bitdolph  HEBiKe. 
1881. 

North  of  Bngland  Society  of  Mining  and  Nobth  of  Evglavd 
Mechanical  Engineers,  TransactionB  of  Sooiett  of  Mnoiro 
the.  AiTD  Meohaihoal  Eir- 

OIHEEBB. 

Ohren,  Magnus,  A88oaM.In8tO.E.,  Ad-    Maokus  Ohbbf, 
vantages  of  Gaa  for  Cooking  and  Heating.  A.M  JnstO  JL 


PEBIODICALS  :— 

British  Architect  (weekly). 
British  Mail  (monthly). 
Journal  d'Hygiene  (weekly). 
Journal  of  Medicine  (monthly). 
Local  Goyemment  Chtonide  (weekly). 
Plumber  and  Decorator  (monthly). 


The  Editob. 
The  Bdixob. 
The  Edctob, 
The  Editob. 
The  Bditob. 
The  EmroB. 


DOKATIOKS  rrO  LIBSAHT. 
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Sanitary  Engineer,  New  York  (weekly)*  Tn 

Sanitary  Engineering  (weekly).  Tbs 

■Sanitary  Journal  (monthly).  Thb 

Sanitary  Becord  (monthly).  Thb 

Sanitary  World  (weekly).  Thb 

Society  of  Arts  Journal  (weekly).  Thb 

Statistisches  amt  der  Stadt»  Belin  (weekly).  Thb 


l&BSTOU. 

EnrroB. 
EniTOB. 
Editob. 
Editob. 

SOODBT. 

Editob. 


Public  Sanitary  Inspectors,  Association  of^ 
Second  Annual  Iteport. 

Bobins,  E.  0.,  F.S.A.,  FJLI.B.A.,  The 

Growing  Importance  and  Besponsibility 
of  Public  Sanitary  Inspectors. 

Bobins,  E.  0^  F.S.A.,  F.E.LB.A.,on  The 

Impermeable  Construction  of  Bools, 
Walls,  and  Basement  Floors,  with  refei^ 
ence  to  Ventilation  and  Warming  inci- 
dental thereto. 

Bobin£k>n,   Prof.   H.,  M.In8t.0.E.,    The 

Lower  Thames  Valley  Main  Sewerage. 

Boyal  Meteorological  Society  Quarterly 
Journal,  1885. 

Boyal  Institution  of  Great  Britain,  Pro* 
ceedings  of  the,  VoL  XI.,  Part  1. 

Boater,  Dott  Oiorgio,  U  Pulviscolo  Atmo»- 
ferico  ed  i  suoi  microrganismi  studiato 
dal  lato  Eisico  chimico  e  biologico. 

Sanitary  Science. 

Simpson,  W.  J.,  M.D.,  Beport  to  the 
Members  of  the  Public  Health  Com- 
mittee on  an  outbreak  of  Typhoid  Fever 
in  Aberdeen. 

Soci6t^  d'Hygi^ne  de  Gen^ye,  Publications 
de  la,  Nos.  3  and  4. 

Sodeta  Italiana  d'lgi^ne  Giomalle  Delia. 

Springthorpe,  J.  W.,  M. A.,  M.D.,  Unseen 
Enemies,  and  how  to  fight  them. 

Standfield,  John,  Chief  Cause  of  Want  of 
Employment  and  Loss  of  Bevenue. 

Strata  of  Northumberland  and  Durham, 
an  Account  of  the,  as  proved  by  Boring 
and  Sinking. 


G.  B.  Jbbbak. 

E.  0.  Bobivb,  F.S.A. 


B.  0.  BoBtHS,  F.S.A. 


Pbo7«  H»  BofeiBsoir. 
Boyal  MBiBOBOLoalOAL 

SOGCUOTT. 
BOTAL   IjrStCITUTIOir    OF 

Qbbat  Bbitaik. 
Dots  Gaoaaio  Bostbb. 


W.  J,  SiMFBOir,  M.D. 
W.  J.  Simpson,  M.D. 


SodBTB    D'HtOIBNB   BB 

Gbhbya* 

SooiBTA      Italiana 
n'leiiNB. 

AUSTBALIAN        HbaI/TH 
SOOIBTT. 

John  STANnriBLD. 

NoBTH     OF     England 
Institutb  of  Mining 

AND  MbOHANIOAL  Eh- 
GINBBB8. 


442  DOSJLTIOSB  TO  LIBBABT. 

Sunreyors'  Institution,  Transactions.  Subystobs' Institution. 

Sydney,  New  South  Wales,  The  Australian    J.  A.  Thompson. 
Sanitary  Conference  of  1884. 

Sydney,  New  South  Wales,  Beport   and    J.  A.  Thompson. 
Minutes  of  Proceedings  of  the  Wood 
Pavement  Committee. 

Topley,  William,  F.G.S.,  A.M.Inst.G.E.,    William      Toplet, 
The   National    Geological    Surveys    of       MJnst.C.E. 
Europe. 

Torre,  Le  Dr.  F.  La,  L'Alementation  du    Db.  F.  La  Tobbb. 
Soldat  en  Temps  de  Paix. 

Tottenham  Sanitary  Association,  Eleventh    J.  Howabb. 
Annual  Beport  of  the. 

Traitment  des  Eaux  D^Eguts  et  assain-    Authob. 
issement  des  Fleuves  et  Bivieres  par  le 
proc^d^  de  I'lng^nieur  Stoffel. 

Waring,  Gol.  0.  B.,  Juil,  How  to  Drain    GoL.G.E«WABiNO,JtJN. 
a   House;     Practical   information   for 
Householders. 

Waring,  GoL  0.  B.,  Jim.,  Sewerage  and    GoL.G.E.WABiNe,JuN. 

Sewage  Disposal. 

Watford  Local  Board,  Twelfth  Annual    A.  T.  Bbktt,  M.D. 
Beport  of  the. 

Whitechapel    District,    Beport   on    the    J.  Loans. 
Sanitary  Condition  of  the. 

Wbitelaw,  W.,  M.D.,  Directions  for  Pre-    W.  Whitblaw,  M.D. 
venting  the  spread  of  Asiatic  Cholera. 
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LIST  OF  FELLOWS,  MEMBERS,  ASSOCIATES,  AND  SUBSCRIBERS 

ELECTED  DURING  THE  YEAR  1885. 


FELLOWS. 

1885.  Eeb.      Stbong,  Henry  John,  m.d.,   WhUgift  Houie,  George 

Street,  Croydon. 


*  We  Members.  t  PMMd  EzunlnAfcioD  for  Local  Sarveyors. 

1885.  Sep.  *tAKG]BLL,  John  A.,  am.iswh.oje,,  50,  Leyipring  Boadf 

Leytongtons,  Enex, 

1885.  Jul.       BSA.CEETT,  William,  f.b.a.,  42,  London  Boad,  and  27, 

Bigh  Street,  Tun&ridge  WeUs. 

1885.  Dec.      Bbowk,  W.  Ibbs,  St.  Michaels  Avenue,  and  Guildhall, 

Northampton. 

1885.  Oct.      GAiasRoir,  sib  Charles  A.,  ]r.B.o.s.i.,  o.s.s.,  15,  Pembroke 

Road,  Dublin. 

1885.  Jul.     *Gassal,  G.  E.,  f.i.o.,  (Exam.)  r.o.s.,  34,  Caeilebar  Boad, 

Ealing. 

1885.  Jan.    *Coobbb,  John,  Jun.,  Croydon. 

1885.  Feb.      Jbbsam,  George  B.,  ▲.M.nrBT.cjB.,  Toum  Hall,  WaJn 

thamstow. 

1885.  Apr.    *Lb  Bossigitol,  F.,  1,  Greeham  Buildings,  Basinghall 

Street,  B.C. 

1885.  Jan.      Loitdon,  Thomas,  Beeeton  HiU,  Leeds. 

1885.  Oct.      Mabobt,  William,  m.d.,  fji.s.,  39,  Grosvenor  Street,  W. 

1885.  Sep.      MiLii,  William,  H.B.O.B.,  l  ji.c.f.,  Newhold,  ShipsUmnmr 

Stour. 

1885.  May.     Pebbt,  William,  ffanhury  VtUa,  Stourbridge. 

1885.  May.     Tabbottoit,  M.  Ogle,  M.nr8T.o.B.,  The  Park,  Nottingham. 

1885.  Feb.  ^tTATTiBSALL,  W.,  204,  Swan  Arcade,  Bradford. 
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1885.  May.    Tatlob,  William  F.,  m.d.,  Mjt.o.s.,  ljijl., 

Queensland, 

1885.  Apr.      Tkoujls,  Walter,  ajcjk8T.o.b.,  Fern  Bank^  and  Town 

H<dly  Dorchester. 

1885.  Jan.      Twblvbtbhbs,  W.  Noble,  8,   City  Boad,  E.G.,  and 

Boirgravt  M<m$$t  Et^UUL 


ASSOCIATES. 

•  Life  AMOeUtei.  %  FMMd  XacMninattOD  for  Inipeetora  of  NalnneM. 

'    1885.  Sep.      Bboad,  Clement  B.,  4,  Bylett  Boad,  STiepkerd^t  BuA 

1885.  Nov.  ♦jBrGLBB,  W.  J.,  Alpha  House,  Putney. 

1885.  Jan.      Bubbouohs,  S.  M.,  Snow  Hill,  E.G. 

1885.  Dec.      Cobham,  G.  B.,  3,  Edwin  Street,  Oravesend. 

1885.  Dec.  ♦jEmptagb,  D.,  Dane  HiU,  MargaU. 

1885.  Jul.  *tHABT,  W.  S.,  29,  Cdey  HiU,  Beading. 

1885.  Apr.      HowB,  George,  41,  T^igmore  Street,  W. 

1885.  Jul.       PxABOB,  George  £dward,  Dartford,  Ksni. 

1885.  Jan.  *$Fottbb,  Ben,  Heathfield  House,  Broadway^  Ealing. 

1885.  Apr.      SbjDGWIOK,    Sydney,   10,  Mortimer  Street,   Cavendish 

Square,  W. 

1885.  Nov.  *tSncMONB,  Nimrod»  8,  Prinees  Place,  Victoria  Street^ 

Glifton,  Bristol. 

1885.  Nov.  ♦jStanlbt,  A.  W.,  12,  Midland  Street,  ffuU. 

1885.  Jul.  *^AiT,  James,  18,  Sandh^^,  Paisley, 

1885.  Jun.  *4:WiX0Oir,  George,  5,  Wkit^eld  Street,  Newark. 


-  -  -  *  ^..^^>-^- .  >  ■ 
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INDEX  OF  PLATES. 


PAOB 

VIEWS   AND  SECTIONS   SHOWING  CONSTRUCmON  OP   ROMAN 

RESERVOIRS  AND  CONDUITS  36 

DIAGRAM  OF  AQUEDUCT  BRIDGE.  RESERVOIRS,  AND  SIPHONS, 

FOR  CROSSING  THE  VALLEY  OF  THE  GARON        87 

SKETCH  OF  REMAINS  OF    INTAKE  RESERVOIR  AT   SOUCIEU      37 

SKETCH  OF  AQUEDUCT  BRIDGE  OVER  THE  GARON    37 

SKETCH    OF  REMAINS   OF  AQUEDUCT   BRIDGE   ACROSS  THE 

VALLEY  OF  BONNAN 38 

SKETCH  OF  ARCH  OF  AQUEDUCT  BRIDGE  AT  BONNAN        ...      38 

DIAGRAM  OF  DIARRH(EAL  RATE  AND  TEMPERATURE  ...      88 

MORTALITY    CHART,    LEICESTER   COMPARED    WITH    OTHER 

Xx^VTl^O  .*•  ...  ...  .•*  ••*  ...  ...  ...  ...  OO 

PLAN  SHOWING  BED-SPACE  IN  CIRCULAR  HOSPITAL  WARD    216 
PLAN    SHOWING    BED-SPACE    IN    PARALLELOGRAM-SHAPED 

tr  AKil/  ...  «••  ...  ...  •••  *.•  ...  ...  •..      mLi 

SKETCH-MAP  OF  THE  VALLEY  OF  THE  SOAR 263 
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GENERAL  INDEX. 


PAOB 

ACTS  of  Parliament,  public  and 

priyate,  number  of ,  table  818 

Address,  Anniyersaiy 31 

„      Annual  23 

„      Inaugural,  to  Leicester 

Congress  49 

„      to  Section  1 73 

„       to  Section  II 146 

„      to  Section  III 246 

„      to  Working  Classes,  by 

Capt  Douglas  Galton 

on    **  Prevention    is 

better  than  Cure  "  ...  347 

Adulteration  and  analysis  of  food 

274,  278,  279 

„  of  milk,  evils  of 275 

Aeration  of  water  supply,  Rome.    33 

Air,  amount  of  carbomc  add  in. . .  251 

„   on  mountains,  effects  of  254,  261 

M   analysis 275 

„   at  great  altitudes 250 

n  space  in  board  schools 30 

„       H    reouired  in  hospitals ..  208 

„        „    in  hospital  wards 209 

Alnwick,  diarrhoeal  rate  and  sub- 
soil water  92 

Altitude,  influence  of,  on  respira- 
tion   254 

Ambulance  conveyance 142, 145 

,»          teachings,  objections  144 
„          vork,  by  J.  H.  Buck- 
ley   140 

»,  work  in  Leicester  ...  141 

Analysis  of  air 275 

of  food 274,278 

n       Hygienic,  by  CKCassal  272 

M       public  health    277 

„       of  water 275 

Anemometers,  errors  in  238, 239 
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„       phthisis  at 85 

Bradford*  density  of  population 

and  duration  of  life  at. . .    62 
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„       on  Dr.  Buck's  paper...    96 
w       on  Dr.  Pringles  paper  114 
Cash  account.  Sanitary  Institute.    22 
Csssal,  C.  E.,  on  Hygienic  analysis  272 
Certificates  awarded  at  Exhibi- 
tions of  the  Sanitary  Institute, 

alphabetical  list  of 424 

CertificHteR  awarded  at  Exhibi- 
tions of  the  Sanitary  Institute, 

dassifled  list  of 401 

Certificates  awarded  at  Leicester 

Fjthibition  373, 380 

„        for  plumbers 243 
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„        inoculation  for 71 
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perishable    282 

Coles,  Mr.,  on  E.  C.  Robins'  paper  2;3d 
„      on  Smoke  abatemeut...2i8,  369 

„      on  P.  Scott's  paper  244 

College  of  health 23 

CoUingridge,  Dr.,  on  J.  H.  Buck- 
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„  on  Messrs.  Under- 

wood  and  Gor- 
don's papers    ...  201 
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Dusseldorf,  length  and  cost  of 

sewers  at  196 
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THOMAS  BRADFORD  &  CO., 

LAUNDRY  &  SANITARY  ENGINEERS, 
Crescent  Iron  Works,  SALFORD; 

Victoria  Avenue,  MANCHESTER; 

Bold  Street,  LIVERPOOL; 
And  at  140, 141, 142  i  143,  HIGH  H0L80RN,  LONDON. 

The  niBiiy  XAundriea,  o[  ilmoat  oTery  o»paaitj,  both  for  Huid-power.  Steun- 
powBr,  Q«s-po-Br.  W»ter-powBr,  thmt  we  li«ye  dnring  the  lut  tiMnty-fiTo  yom  fittad  up 
■ImOBt  everywtisra,  hav*  luiiliirDilr  been  Htiituitory  in  their  reanlta — ttaoM  of  reoent 
jaan  more  etpedally  Bo.  EooDomj,  end  ■  perfeot  uid  tboroogh  ifBtem  of  olsBiisiag  md 
pariljiDg  bU  Borta  of  linen — moia  eapeciallj  bodi/  Unea — bo  OBuntiBl  to  bodll;  heklth — 
■re  kbBolntelf  ensured. 

CmBQltitioii  bj  i^tpdotment  Biary  oUu  of  Ltaodry  exa  be  luipe<it«d  In  opantloti. 
Complete  ylBni  fomiBhed  whea  required,  bb  reqoirad,  lor  Houe,  AUiuiao,  Soliool,  Hota), 
WarkhouBe,  ABjlnm,  HoipiUl,  or  SMftm  Laandrf . 

General  Catalogue  Free  by  Post. 


DOMESTIC  AND 
HAND-POWER   LAUNDRIES. 

Enimalei  and  Det>i1i  fnraishBd  for  the 

complete  eqoipment  ot 

HxITD-PUmB     LADRDBtlB, 

■uitBble  lor 
Fucn-T  UufnoHi,  Schoou,  Eotilb, 

WOBKHODSSa,  fto. 

STEAM  LAUNDRIES. 

EittmeteB  fnniiHhsd  uid  Plane  pre- 
pared for  mj  size  or  deacriptioe  of  Steam 
Laandtj,  suitable  fur  Asf  luma,  Boepitals, 
Warkbontee,  Schooli,  HaleU,  and  Pablie 
Steam  Lanndriea. 

Bkidvobd'b  Patent  "Vowel"  Wiiama 
Uacbihes  fob  Stkah  Puweb  ;    Ois 

AND   BtKUI   OaLENPBU   AND   IrOBI.VO 
MlOHINEt;    HlDBO-EXTKAOrOBS    AMD 

Laukdbt  FnriHOi  or  all,  kinds. 


Bradlord's  Hei  Patent "  Safety "  Snperbeated  Yapour  DisinfecUng  ipparatns. 

SpeoUl  Deaoriptira  Fuophlet  Free  b;  Post. 


For  th§  awards  givm  hy  th§  Iiutkute  9m  Appsndix^  page  420. 
GOLD      MEDAL     SPECIALLY      A-WARDED      TO 

MACKEY,  MACKEY  &  CO., 

FOR  EXCELLENCE  OF  CHEMICALS  USED  AS 

Antiseptics,  Disinfectants  k  Deodorisers, 

EXHIBITED  at  tlie  nSTTESHATIOVAL  HEALTH  EXULBITIOIT,  1684. 

HIGHEST  AWARD  alto  given  at  the  EXHIBITION  of  the  SANITARY  INSTITUTE  OF  GREAT 

BRITAIN  at  DUBLIN,  1884. 

The  adoptton  of  Ifackey,  Mftckey  A  Co.'b  DiBlnrectonts  tn  the  House  of  Lords,  House  of 
Oommons,  GoTemmeot  OffloM,  Sanitary  Authorities  and  Public  Institutions  thronghont  the 
country  tenttfy  to  their  excellence  and  superiority,  Samides  will  he  forwarded  to  Medical 
Officers  of  Healtii.    Descriptire  Price  Lists  on  application. 

EBESYLINB— a  preparation  of  Coal  Tar  Creasote.  A  powerful  Disin- 
fectant for  use  in  Drains,  Water  Closets,  Urinals,  &c.  Non-poisonous, 
dofwjnot  stain,  and  is  not  corrosive. 

EITCALYPTOL— a  preparation  of  the  Eucalyptus  and  Pine.  A  pleasant 
Disinfectant  and  Deodoriser,  to  keep  the  air  pure  in  Offices,  Bed- 
chambers, Hospitals,  Barracks,  &c.  Non-poisonous,  will  not  stain  or 
dwtrov  clothing. 

CAMFHORrN—  a  Terpene  with  Camphor,  for  Disinfectinsr  the  Atmosphere, 
Wounds.  Medical  and  Surgical  Dressincis.  and  general  Deodoriser. 

OXYCHLOROGENE— a  prepmtion  of  Permanganate  of  Potash  and 
Chlorine.    A  very  powerful  Disinfectant. 

LIQUID  SULPHTTB  GAS— a  solution  of  Sulphurous  Anhydride.  One 
vol.  contains  100  vols,  of  Anhydride. 

CBESYLIC  ACID— prepared  firom  Coal  Tar.  A  powerful  Disinfectant, 
posspssinflT  Antiseptic  properties  much  superior  to  Carbolic  Acid,  for 
purifying  Drains.  Water  Closets.  Urinals,  Ash-pits,  Stables,  Cowsheds,  &c. 

KEtESYLINE  POWDEB,  Ss.  Bd.  owt.    Disinfectant  for  use  in  Drains, 

Water  Closets.  Urinals,  ^c.    See  above. 

BUCALYPTOL  POWDER,  with  SULPHATE  OP  COPPER, 

18b.  fiwt.    Uneouslled  in  Infectious  Dispases. 

BUCALYPTOL  POWDER,  with  SULPHATE  OF  IRON,  128. 
owt.     For  Flushing  and  Disinfecting  Cesspools,  Ash-heaps,  Dust- 

bins,  ^c. 

EUCALYPTOL  POWDER,  with  LIME,  88.  owt.  To  keep  the 
air  pure  in  Apartmenta,  Offices,  Bed-chambers,  Hospitals,  Cabins, 
Barracks,  ^c.      

CHLOROMANGANESE,  Ids.  owt.  A  powder  prepared  from  Per- 
manganate of  Lime  and  Chlorine.  Specially  recommended  for  mixinic 
with  substances  which  cannot  be  disinfected,  with  liquids  for  Cattle 
Trucks,  Cattle  Ships,  Cow  Stalls,  && 

Sold  in  PackagBs,  Is,  and  2s.  eaoh,  and  in  bulk. 

Sulphurous  Powder,  14s.  owt.  Carbolio  Add. 

Carbolio  Powder.  Is.  &  Ss.  tinR.  iSs.  6«^.  owt.     90  uflr  c«nt. 

Chloride  of  Lime.         Solution  of  Chloride  of  Lime,  in  bottles.  Is.  &  28.  Od. 

Chloride  of  Zinc       Solution  of  Chloride  of  Zino,  in  bottles.  Is.  &  2b.  Od. 

Sulphate  of  Iron.      Sulphate  of  Copper.      Nitrate  of  Iioad. 

Binozide  of  Manganese.         Sulphite  of  Soda. 

Bisulphite  of  Idme.  Permanganate  of  Potash,  Borax. 

Special  Qtiotatiorufar  Quantitisi, 
I N  C  E  N  S  E ,  M  prepared  for  Cardinal  Maaninff.    In  hotUes,  Ihl  and  38. ;  in  hulk,  6a  lb, 

IMPROVED  COAL  TAR  SOAP.  CARBOLIC  SOAP,  AND  POTASH  SOAP. 

CRYSTAL  DISINFECTANT,  for  Purification  of  Sick  Rooms,  Disinfecting  Drains, 

and  all  Sanitary  purifying  purposes.    In  Bottles,  6d.  and  Is.  each. 
CAUTION,— In  ordering  Mackeys'  SpeeiaUtiee  the  PrcfeuUm  is  requested  to 

specify  •*  Mackbyb'." 

2^-A^OldEY~  Is^C  JLOISZETT     &     CO., 

WHOLESALE  A  EXPORT  DRUQQISTS  A  MANUFACTURING  CHEMISTS, 

1  &  2,  BOUVEBIE  STREET,  FLEET  STREET,  LONDON,  B.O. 


For  ihs  awards  given  5y  the  ItuHtuU  aee  Appendix,  page  418. 

PEPTONISING  POWDERS  (FAIRCHIID). 

Zymine,  Gr.  V.  Sod.  bicarb.,  Gr.  XV. 

One  of  these  Powders  impurts  to  a  pint  of  cows'  milk  the  colour,  taste, 
odonr.  and  slififht  alkalinity  of  mothers'  milk.  The  casein  is  so  changed  that 
the  milk  will  not  conduce  with  rennett,  acids,  nor  anythiner  else. 

Milk  peptonised  with  these  Powders  is  sweet  and  palatahle,  and  may  be 
used  for  making  all  the  delicious  invalid  dishes  in  which  plain  milk  is  used. 

Infants  like  and  thrive  on  milk  peptonised  with  these  Powders,  as  on  the 
mothers'  milk,  and  are  not  subject  to  the  danf^ers  of  curd.  It  is  the  only  per- 
fectly safe  food  in  inflammations,  as  peritonitis,  gastritis,  enteritis ;  in  fevers, 
as  typhoid  and  gastric;  ulceration  and  pyline  inclination.  It  is  the  only 
natural  aliment  to  feed  infants  artificially,  and  is  indicated  in  digestive  and 
nutritive  disorders. 

KEPLER    EXTRACT   OP    MALT. 

This  contains  all  the  nutritive  principles  of  the  best  barley,  and  is  a  power- 
ful vitalising,  tissue-forming  food.  It  contains  phosphates,  and  is  invaluable 
in  nervous  exhaustion,  over-work,  rickets,  &c.  It  is  rich  in  diastase,  and  is 
an  active  aid  to  dicrestion.  It  is  soluble  and  assimilable,  and  is  as  delicious  as 
honey.  In  milk,  with  seltzer,  it  constitutes  a  delightful,  refreshing  drink  in 
fevers,  and,  containing  maltose,  does  not  sour.  It  agrees  with  all,  and  is  use- 
ful in  all  nutritive  derangements. 

KEPLER  EXTRACT  OF  MALT  WITH  CHOCOLATE. 

Here  the  nutritive  worth  of  the  Kepler  Malt  is  supplemented  with  Choco- 
late, which  retards  *' tissue  waste."  and  is  a  central  stimulant  and  muscular 
tonic.    The  good  effects  are  immediate  and  continuous.    It  is  most  toothsome. 

KEPLEFeXTRACT  of  MALT~WiTfl  PEPSINE. 

By  this  combination  the  stomach  is  aided  by  its  own  natural  digestive  prin- 
ciple—Pepeine.    Useful  in  derangements  of  the  stomach. 

KEPLER  SOLUTION  OF  COD  LIVER  OIL 

IN    MALT    EXTRACT. 

This  is  the  most  efficient  fattening,  strengthening,  digestive  food  made.  It 
contains  the  two  most  nutritious  foods  known.  The  oil  is  completely  dis- 
solved, and  the  Solution. is  as  pleasant  as  fresh  sweet  cream. 

LAWTON'S  ABSORBENT  COTTON, 

FOR  SURGICAL  AND  DENTAL   USE, 

"  Is  beautifully  soft,  readily  absorbent,  and  quite  free  from  chemicals.'* 

The  Lancet, 

ANTISEPTIC     SPONGES. 

Each  contains  in  its  centre  a  capsule  of  Eucalyptine,  which  is  easily  broken. 
Soft  and  elastic,  will  absorb  about  16  times  its  weight  of  blood  pr  water, 
and  is  so  inexpensive  that  it  may  be  burnt  after  once  using. 

BURROUGHS  mLC0li&  Co.,  Manufacturing  Chemists, 

Snow  Hill  Buildings,  London,  E.C. 
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SDCCial  Ae^al  of  Aerft 


The  Old;  ledal  (pren  for  Fllten 
b;  the  Mtitiite, 

AFTER  COIPETITIVE  TRIAL 
See  Transactions,  March,  1878. 


OFFICIAL    REPORTS 

ON 

WATER  PURIFICATION. 

Ihm  "  The  XIX.  Army  Medical  Espart"  for  1877»  p.  14S. 

*'  Fort  George  was  the  only  station  where  zymotic  diseases  threatened  to 
become  epidemic  and  where  a  positiye  insanitary  condition  has  been  reported* 
▼ii,  The  Water  Supply." 

JWwi  "  The  XX.  Army  Medical  Beport"  for  1878,  p,  166. 

'*  Fort  George.— The  Water  at  Fort  Georae  has  at  length  been  remedied  by 
filtration  through  Spongy  Iron  Filters.  l£e  analyses  after  filtration  were 
very  favourable,  and  all  complaints,  so  loud  before,  have  ceased," 

XIX    ''Army  Medical  Beport,'*  pp.  170-171. 

SPONGY  IBON.— "  This  is  a  yenr  powerful  filtering  substance.   •   . 
The  water  filtered  shows  no  tendency  to  favour  the  growth  of  low  forms  of  life, 
and  may  be  stored  with  impunity ;  water  may  also  be  left  in  contact  with  the 
medium  for  an  indefinite  period  without  undergoing  any  deterioration." 

VI.    *' Report  on  Biver^  Pollution;  p.  220. 

ANIMAL  OHABCOAIi.— *'  The  property,  which  Animal  Charcoal 
possesses  in  a  high  degree,  of  favouring  the  growth  of  the  low  forms  of 
organic  life,  is  a  serious  drawback  to  its  use  as  a  nltezing  medium  for  potable 
waters."    (See  also  XIX  Army  Med.  Bep.,  p.  170.) 


?      Is  it  reasonable  to  assume,  wltbont  proof,  tbat  Animal  Charcoal, 
9  which  npon  the  aboTe  official  eiridence  TiTODRS  the  dcTelopment  of  9  9 
Bacteria,  will  DESTROY  such  Bacteria  as  the  Bacillns  of  Cholera  >  ■ 

or  Typhoid  7 


I  I 


THB 


SPONGY  IRON  FILTER  COMPANY, 

22,  NEW  OXFORD  STREET,  LONDON,  W.C, 

&a\t  i^tbegors    ^mb&    hs  appointment. 


IV     'iPi, 


FBIOB   LIST,   Sto.,   FBJOB. 


GG 
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IMPORTANT   NOTICE. 


Messrs.  JAMES  STOTT  &  Co.  beg  to  draw  the  attention 

of  Architects,  Builders,  Gas  and  Sanitary  Engineers,  and 

all  Gas  Consumers,  to  the  advantages  to  be  derived  fi^m 

the  adoption  of 

"THE  STOTT" 

Patent  Automatic 

GAS  GOVERNOR, 

Which  is  the  only  effectual  means 
of  reducing  Gas  Bills  without  dimi- 
nution of  light,  saving  from  15  to  40 
per  cent,  in  the  Qas  BilL 

"  THE  STOTT  "  bu  been  Kvarded  the  highest  priie  of  the  Sanituy  Inititata  of 
Grent  BritaiD  for  four  successive  years,  alao  thirW-BeveQ  Gold,  BilTsr,  and  Bhiiua 
Mednla  in  teyeu  years ;  Bud  btu  been  adopted  by  the  Gavernments  of  Great  Brilain. 
the  Colon!  ea,  F'rance  and  Belgium;  by  Post  and  Tdegraph  Offices,  Prisons,  BarTaeks, 
Castles  snd  Dock-yards ;  most  of  tbe  larce  Railway  Compaiuea,  including  the  Lon- 
don and  North  Western,  Midland,  Great  NortheTD,  North  Eastern,  London,  Chathuu. 
and  Dover,  Manchester.  SbeffleM,  and  Lincolnshire,  LwicMbire  and  Yorkstuie,  and 
Greet  Eastern ;  also  by  the  School  Boards  of  London,  LeicMter,  Nottin^mn, 
Glasgow,  OidbaiQ,  and  Tottenham  (over  200  London  Board  Schools  Btt»d). 

Colleges,  HoHpitala,  Asylums,  Union  Workhouses,  Cbarches,  Chapda.  Sdraols, 
Balls,  Mansions,  Hotels,  Banks.  Manufactories,  and  bpsiness  places  of  all  kinda  and 
sites,  hBTiDg  from  5  light  to  1000  light  met«»,  and  avoywhere  gives  the  gnatsM 
eatisfactioD. 

It  controls  the  pressure,  allowing  one  steady  uniform  flow  to  the  bumera,  and 
thus  prevents  the  nissing  and  roarmg  of  flames  that  is  so  commonly  noticed,  and 
•0  frequently  breaks  the  most  artistic  and  expensive  shades  or  0obee.  By  niing 
"The  Stott"  you  get  a  brighter,  clearer,  and  steadier  light,  with  less  heat,  Ims 
smoke,  and  lees  smell,  and  consequently  a jiurer  and  more  healthy  atmoeidieK^  witt 
leas  damage  to  pictures,  paintings,  furniture,  curtains,  drapery,  and  omamflotd 
goods. 

Therefore  '*THE  STOTT"  is  a  Boon  and  a  Blessing  to 

every  user,  as  It  saves  him  Time,  Trouble,  Pain, 

and  the  Pocket. 


For  Proipeetui,  Price  Littt,  Testimonialt,  &e. — 

JAMES  STOTT  &  CO., 

174,    FLEET    STREET,    LONDON. 

10,   MARKET   PLACE,   MANCHESTER, 

ESKKLL    CHAMBERS,    NOTTINOHAM, 

And  VERNON  WORKS,  OLDHAH. 


For  the  awards  given  5y  the  Institute  see  Appendix,  page  435. 

Awarded  HIGHEST  HONOURS  at  all  the  Principal  SANITARY  EXHIBITIONS. 
South  Kensington  and  Brighton,  1881;  Newcastle-on-Tyne,  1882 ;  Glasgow,  1883. 

TWYFORD'S    "NATIONAL"  SIDE    OUTLET   CLOSET. 

With  Improved  Flush  (registered), 

ADVANTAGES  :— 

Simplicity,  Cleanliness,  Efficiency,  Cheapness. 

Forming  in  itself  a  COMPLETE  WATER 
CLOSET  BASm  and  TRAP,  it  has  no  complicated 
metal  working  parts  to  FOUL  or  get  OUT  OF 
ORDER,  hence  its  SIMPLICITY  and  CLEANLI- 
NESS  are  apparent.  Its  EFFICIENCY  is  proved 
by  the  fact  that  the  DEMAND  is  continaally  IN- 
CREASING ;  and  while  thousands  are  being  sold 
annnaUy,  whererer  properly  fixed  they  have  given  the 
most  complete  SATISFACTION.  Prices  are  much 
lower  than  those  of  any  other  first-class  Closet 
nUimitig  the  Same  advantages. 

Where  a  Front  Outlet  is  prefetred  to  a  Side  Outlet,  a  new  Closet  called  the  <*  ALLIANCE," 
on  the  same  principle  as  the  **  National,"  can  be  substituted.  Made  either  complete  in  one 
piece  of  earthenware,  or  in  two  pieces  with  Basin  and  Trap  separate.  In  two  pieces  it  can  be 
had  with  either  S  or  P  Trap. 

THE    "  CEOWN  ""closet. 

On  same  principal  as  "  National,"  but  made  in  two  pieces  only. 
STRONG.      CHEAP.      SIMPLE. 


THE  PEBFECTIOK  OF  CLEANLINESS,  UTILITT,  AND  SItfFLICITT. 

THE   "UNITAS," 

FRONT  OUTLET  CLOSET  BASIN  AND  TRAP. 

Combining  W.  C.  BASIN  and  TRAP  with  UiUNAL,  has  the  following  special  advantages  :— 

It  is  not  enclosed  with  woodwork,  hence  no  filth  can 
accnmnlate  or  escape  detection,  everything  about  it 
being  kept  sweet  and  clean  with  very  little  attention.. 

All  joints  and  connections  are  in  sight,  and  easy  of 
access,  and  any  leakage  or  other  defect  can  be  at  once 
detected  and  remedied. 

By  lifting  the  hinged  seat  the  Basin  can  be  used  as  a 
Urinal  without  any  risk  of  wetting  the  seat. 

Made  in  three  ways : — 

No.  1.  With  Raised  Ornamentation,  as  shown, 
White  or  Ivory. 

No.  2.  Phun— White,  Ivory,  or  with  Printed  Pat- 
tern. 

No.  8.  In  Strong  Fireclay — Specially  adapted  for 
Factories,  Workhouses,  Hospitals,  Asy- 
lums, Schools,  and  all  Public  Buildings. 

Every  Closet  is  tested  before  leaving  the  Works  with  a 
two  gallon  Syphon  Cistern,  connected  to  the  basin  with  a 
one  inch  flush  pipe,  and  is  guaranteed  to  immediately  re- 
move the  soil  from  the  Basin,  and  clear  it  out  of  the  Trap, 
which  is  an  important  matter  with  closets  of  this  kind; 
the  whole  of  the  Basin  being  thoroughly  washed,  and 
sufl&cient  water  being  left  in  it  to  receive  soil. 

Sole  Maker— TWYFORD,   Hanley,   Staffordshire. 


Foot  ih%  awardt  givm  by  th$  InMuU  a§e  Appendix^  pag^  423. 

Non- Arsenical 

WALL   PAPERS. 

To  be  obtained  of  all  the  principal  Decorators  and  Contractors, 

and  wholesale  only  of 

.  WOOLLAMS  &  CO., 

MANUFACTURING  PAPERSTAINERS. 

Otigiual  Maken  of  Artistic  Wall  Papers,  guaranteed  free  from  arsenic,  hand- 
made, of  superior  quality,  including  their 

New  Patent  Embossed  Flocks,  Dado  Decorations, 

Raised  Flocl(s  for  Painting  over, 

Embossed  Imitation  Leather  Papers,  and 

Real  Embossed  Leatlier. 


SPECUL  FiCILITIES  FOR  PBIHTIHG  illCHITECTS'  PSIYiTE  PiTTEBIS. 


Non-Arsenieal  Colors  for  Decorative  Distemper  Work. 

Agents  for  and  Printers  of 

Mr.  J.  ALDHAM    BEATON'S 

PRIVATE  DESIGNS  IN  WALL  AND  CEILING  PAPERS. 

Inoluding  GOLD  MEDAL  International  Health  Exhibition,  1884,  and  GOLD 
MEDAL,  Society  of  Arohitecta,  1886,  for  PAPER-HANGINGS  and   , 

COLORS  FREE  FROM  ARSENIC. 

All  Decorators  should  see 

"  TERGORINE,"  an  artificial  Leather, 

A  New  Material  for  Wall-hangings,  Screens,  and  other  purposes,  emboased, 
painted,  and  lacquered,  closely  resembling  leather  in  appearance,  non-poison- 
ouB,  free  from  unpleasant  odour,  and  washable,  as  exhibited  at  the  International 
InTentions  Exhibition,  1885,  Stand  1662— SILVEB  MEDAIi  awarded. 


Sole  Address :    110,  HIGH  STREET, 

Near  Manchester  Square,  LONDON,    W- 

49*  Meura.  WM.  WOOLLAMS^  CO.  apeciaUy  desire  to  eatdion  the  Trade 
agaiMt  Pattern  Books  closely  resembling  their  own  inaeneral  appecaranoe^ 
and  invite  attention  to  their  **  Trade  Mark  "  and  Sole  Address,  as  cdtove^ 


For  lie  auardi  ginm  by  tht  Itutitute  «w  AppMtdix,page  419. 

HALL'S    PATENT 

PORCELAIN  FIRE  CLAY  BATH, 

XOULDED  Aim  GLAZED  IN  OKE  PIECE. 
Ziensth  67  inohsa.       Width  80  loaliea.       Depth  S3  lAohM. 


Tbia  Bftth,  being  eDBmelled  on  tbe  outside,  requites  no  wood  cuinf;;  can  b«  earil; 
cleened  outside  m  well  u  inside,  which  is  impassible  with  Bstbs  eased  in  the  ordi- 
mwy  way.  This,  from  a  sanitary  point  of  view,  is  an  important  tact.  It  is  thus 
aoitable  and  stniiigly  recommended  foi  use  in  Hospitals,  In Fections  Wards,  Work- 
houseij  Prisons,  Scnoola,  Asylums,  Hotels,  Public  Baths,  Private  Houses,  && 
There  ia  a  great  saving  of  expense  in  dispensing  with  the  casing. 

jonosr    k^lXj    <sc    CO., 

STOURBRIDGE. 
For  tAe  award*  gioen  by  the  IiutitaU  »et  Apptndix,  paga  430  and  431. 

Ml  SifaM  Hniofnbuiit  la  Hii  Bsgil  CommlHint  for  t|v  Solonlal  int  InUin  EtfiOltlon,  lonUn,  IWf. 
SQ  paiZE  KEOALS  AID  ?IBST-CLABS  CEBTinCATEB  70S  EZGELLZVCB. 

Prize  Utdtl  and  Ctrtifatn  at  Herlt  of  Ifis  Stnitiri  Institute  of  BnH  Brittln. 
AatHorlail  bj  H.  ¥,  Boinl  or  Trade;  ilto  H.  M,  Sonrnmant  of  Indlt. 


JEYES'  'PERFECT  PURIFIER' 

THE  BEST  AND  CHEAPEST  DISINFECTANT,  DEODOttlSER,  CURATIVE,  AND  CLEANSER. 

DudbjOciTenuneDtEstabliahiDeuts,  tbe  Bojil  Hooaehold.  Corponition  of  Loudon,  Honiitalj, 
Suitarj  Autiioritiei,  Mu-kete,  BailvBvi,  msd  Shipping  Compuiiei.  Non-coiroiiTe  uid  Nod- 
poixonooi  in  use.     (Ski  TiaTixoNiiLg.) 

SaparsedOB  Carbolic,  being  lour  times  aa  efflcBciona.    Freraiti  Contagion  by  deitrojiiu 
Ita  canae.     InatintlT  Remorea  Bad  Bmells.     It  is  an  unfailing  Deatrojer  of  laaooti  and 


Jayes'  'Perfeot  Pnrlller.' 
Sot  BoiiRT  BAwLiNBon.  O.B.,   C.E.,   Local 
Qoiflrnment  BouiL— ■<  Cndoabtedlr  the  Dlaln- 


In  akin  illimarra  and  nkerated  IroDi 
J.  B.  PBiK 


Jeyaf  'Perfect  Porffler.* 

PaorauoB  DDOiLD  CmraxLL.—"  Hnperior  to 

all  DLilnfectuiU  and  Antloflptica." 
Jerea'  'Ferfoot  Forlfler.' 

Sir  O.   a  Oahisou,   U.D.,  U.O.H.,  DnbUn. 

—-'A  mott  powertol  sanluiy  atrent,  which  I 

atrongly  iwommsod  to  ward  o9  ths  altaoka  aC 

conlaglODB  dlaeaae." 


JE7ES'  SANITARY  COMPOUNDS  consist  also  qf-- 

Jeyea'  S&nitary  Powder,  I  Jeyes'  Disinfeotaiit  Soaps. 

Jeyes'  Bheep  Dip.  For  Household,  Toilet,  Stable,  and 

Jeyes'  Dog  Soap.  |       Veterinary  uaaa. 

THE  BEST  AND  CHEAPEST]     FREE  FROH  POISON!!     HOST  EFFICACIOUS  AND  HEALTHFUL!!! 

Bold  by  all  Ohemlsta,  Dmgsi'ta.  Stores,  Ao. 

JETES'   SAirilABT   COMFOdllDS   CO.,   Limited, 

43,  CAKNON   STREET,  LONDON,  E.G. 


A-  He  MMnU  gmn  ig  eft*  Itutitutt  Me  ApfntUx,  page  430. 
GOLD    MEDAL— HEALTH    EXHIBITION. 


PURE   WATER   SUPPLIES. 

"ABYSSINIAN"  AND  ARTESIAN 
TUBE    WELLS. 

HOBTON'B  FltaDt  "ABTSBINIAN"  ud  ABTEfilAN  TUBE  VZLL8,  wUeh  mntwvd^ 
lh«  Gold  lltdtl  St  lb*  Bsillb  KibJliltliiD,  bars  bees  lor  nitajymx*  In  ■DHMufnl  cpsmtloii  tX 
thg  Burton  Bnmriei  o(  H«an.  AUtopp  Jt  Bimi,  Boa  ft  Co..  Tniramn,  HubntT  *  Bcnon.  and 
munarDiw  otbsr  Bmrsrlg*  ihnniglioat  tba  Kingdom.  Tlw  Tabs  Well  Srim  hu  alio  bea 
adopted  for  th*  Town  Wnenrorki  of  Aldanbol,  Watford,  BtRlord,  Shnwibur.  SktnaM. 
Alnotck.  Wallloglord,  St  Albui,  Abbou'a  Lingle;,  Bonthwold.  and  OiraaoeMer.  Tabs  Valla 
eaobs  iimk  Ltarouh  rook,  and  batobesn  mad*  lo  *  depib  ol  onr  800  t«L 

ABTE8IAN  TDBB  WELLB  ham  b«B  nnk  on  the  ailatai  at  Iha  DoclMW  of  Hsntniao, 
ths  Bt,  Hod.  tba  Uaiquta  of  Baliabarr,  Eari  Lonadak.  Eiil  of  Odogaa,  Earl  ol  Lorelaoe.  Earl 
Btownlow,  Earl  of  Ennont,  Lord  Vernon.  Ii>rd  Ebnrj.  Lord  Aabborton.  Lord  Jiullca  IJndla;, 
Hon.  ILA.P«Iham,Hon.W,  CJerart,  El,  Hon  "'   "    °-*  '    ""    "       .— .—   ^- 

ThaEoglnear  of  tbe  fl— ■- "■ — 

nped  lonUnnooilj  ,     _ 

m  aienw*  inpply  ot  I  ,(00.001)  gallani 


Imltb.  UP.,  OarporaUon of  Londoa.  As. 
—id  tbai  two  12-ln.  Tnbo  WdU,  af-— 


BORINQB  BY  STEAM  POWER. 

Oeologial  OpinionB  and  Estimftteg  given  on  appUcalaaii  to 

LE  GRAND  &  SUTCLIFF,  H;diaiilic  Engiieeis, 

Contractors  to  H.M.  War  Department, 

100,   Bunhill   Row,   LONDON,   E.O. 

For  th»  awardi  ghrni  by  Uim  Itutitute  «m  Appendix,  pag*  43S. 

H.     TE/OTT'S 

PATENT  QUICK  FILLING  BIB  L  OTHER  VALVES 

FOE  HIGH  AND  LOW  PRESSURE  WATER, 
ipproTBd  bi  the  Nev  BiTBr  and  otber  Waltr  Companla, 

PATSSITJUUJ    TS    AT.T.   TEa    PBHTCIPAIi   TOBXIOir   OOTTSTBIBEL 


AwtMJBd  t  Certifletta  of 
Uirit  for  Bib  Valns  for 
Hot  or  Cold  Walar,  b/ 
th»  Stnittry  Inttitute  of 
Great  Britain. 

SEE    TESTIMONIALS. 


KOnCE.— TIWM  Pstant  Beaded  Subber  7&1vm  de  not  requln 
tlifl  Sorawlng  np  Ma  other  valves. 

ThDM  Pktent  T&Ivdi  are  itrongly  made,  and  ooniiit  of  a  ■lidlns  iwincloc  valvs 

In  a  eh^bor  oovered  with  a  aorewed  cap,  the  niuorewlnc  of  which  fadUtatea 

the  removal  of  the  inner  valve,  and  the  inaeition  of  a  new  Atant  Beaded  Snbber 

when  neoesuiT,  a  work  of  the  greateat  ilJupllaitr  and  eaae. 

IMPORTANT   ADVANTAGES. 

1.    H.  Trott'a  Patent  Vilvea  are  the  moat  perfect,  aimpla  and  el&etiTe  TtlTe*  omOb  oae. 

a.     Tbej  aro  qnick  flUina.  YL  \ 

-     _  _.._.  - -^  be  taken  out  from  the  top,  bif  aunpl;  removing  the  lop  cq  only. 


Dg,  and  DO  NOT  BEQXTIBE  TO 


"U 
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